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THE MARTIN NIGHT BOMBER 


THE MOST IMPORTANT AERIAL DEVELOPMENT 
OF THE WAR 


Officially, it has surpassed the performance of every 





competitor. 








The forerunner of the wonderful 


AERIAL FREIGHTER and 
TWELVE PASSENGER AIRPLANE 


The skill and ability of the HOUSE OF MARTIN con- 
tinue to maintain Supremacy of Performance and Depend- | 
ability which they have held since 1909. 





THE GLENN L. MARTIN COMPANY 


CLEVELAND 





Contractors to the United States Government 
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Leger en Vicot. 

De _Amerikaansche leveranciers blijken | 
Yooral wat de motoren voor do vies’ <Sidiien 
bij het Indisch :leger betreft, gocd werk to 
hebben gcleverd. 

,»De luitenant Leendertz had den 6den April 
jl. een ongeval, door bij het maken van een te 
scherpe bocht te slippen en van een hoogte van 
ruim 30 meter neder te ploffen. Bij dezen val | 
werd zijn toestel geheel vernield; aan de motor | 
mankeerde daarcntegen niets. Hetzelfde ge- | 
beurde met den kapitein Ockerse. Doze viel 
den Wsten September 1917 eveneens van ecn 
hoogte van ongeveer 30 meter. 

Ook zijn toestel werd in gruzelementen go 
slagen, terwiil van de motor slechts eenige ben- 
zine- en plicloidingen stuksprongen, zoodat de 
motor eenige dagen daarna weder in cen ander 
toestel kon worden gebruikt. Ook de motor, 
waarmede op 8 Augustus d.g.v. een lvitenant 
met een vaart van 100 K.M. in zee duikelde, 
bleef geheel normaal. . 

Dit pleit natuurlijk zeor voor de stevige con- ; 
structie. De vliegers stellen dan ook het volste Translation. 


ren in de Hall Scott-motoren.” 
ve De Java Med ieee ARMY AND NAVY. 








The American manufactories 
have, and this especially as far as 
the motors are concerned, send 
excellent airplanes for the East- 
Indian army 








On the 6th of April last Lieuten- 
ant Leendertz had the misfortune 
to fall from a height of thirty 
meters. The airplane was a total 
wreck, but the motor was abso- 
lutely undamaged. The same 
thing happened to Capt. Ockerse. 
This gentleman fell on the 17th of 
September of last year also from 
an altitude of about 30 meters. 
His airplane was damaged beyond 
hope of repairing it, but aside 
from some minor damage, the 
motor remained in such a condi- 
tion that it could be used on an- 
other airplane only three days 
after the accident. The motor of 
a seaplane with which one of the 
military aviators fell in the sea, 
flying with a speed of about 70 
miles ‘‘remained entirely normal’’ 
(as the paper says it. K.) 


This proves the excellent con- 
struction of the motor The avia. 
tors consequently have every con- 
fidence in the Hall-Seott motors. 

—Algemeen Handelsblad, 
Amsterdam, Holland 


Hall-Scott Motor Car Co. 
Crocker Building 
San Francisco 
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‘L‘W-F-ENGINEERING-COMPANY 


Inc. 
COLLEGE POINT, N. Y. 
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Low High 
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the cost factor 
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up-keep safety 





A PRACTICAL AIRPLANE 


Built by an organization skilled in aircraft production; for the man who loves the air 


Ideal for the ranch owner, the pilot of the 
Sturdy in construction, capable of long 


regardless of the business that calls him. 
aero mail, the sportsman and the explorer. 
and continued service. 


‘‘The Country Road Your Airdrome”’ 


AIRCRAFT ENGINEERING CORPORATION 


C. M. SWIFT, General Manager - - 2 East End Avenue 
N. W. DALTON, Chief Engineer - - - 2 East End Avenue 
HORACE KEANE, Sales Manager - - 220 West 42nd Street 


NEW YORK 


Contractors to the United States Government 
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THOMAS ~MORSE AIRCRAFT CORPORATION 
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CONTRACTORS TO THE U.S.GOVERNMENT 
ITHACA ,N.Y.U.S.A. 
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THOMAS-MORSE TYPE S4-C EQUIPPED WITH 80 H. P. 
LE RHONE ENGINE, EXTENSIVELY USED BY THE 
WAR DEPARTMENT FOR ADVANCED TRAINING 


At the following U, S. Signal Corps Aviation Fields: 


Carlstrom Field, Arcadia, Florida. Curtiss Flying Field, Buffalo, N. Y. 
Dorr Field, Arcadia, Florida. Aviation Repair Depot, Speedway, Ind. 
Rockwell Field, San Diego, Calif. Second Provisional Training Wing, 
Langley Field, Hampton, Va. Park Place, Houston, Texas. 
Bolling Field, Anacostia, D. C. Gerstner Field, Lake Charles, La. 
Potomac Park, Washington, _ <. Barron Field, Fort Worth, Texas. 
First Provisional Training Wing, Carruthers Field, BenBrook, Texas. 

Garden City, L. 1, N. Y. Taliaferro Field, Hicks; Fort Worth, Texas. 
Wilbur-Wright Field, Fairfield, Ohio. Selfridge Field, Mt. Clemens, Mich. 
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L919 


will mark the beginning of the commercial and civil 
development of AIRCRAFT. 














The initiative and ability of American designers and 
manufacturers will successfully solve the problems of 
PEACE AERONAUTICS. 


AVIATION AND AERONAUTICAL ENGINEER- 
ING during the past three years has won a foremost: 
position for 


ACCURACY and : 
AUTHORITATIVE CONTENTS 





Its war-time staff has now been augmented and 
strengthened by the return of members lately in Service. 


During 1919 AVIATION will be an important factor 
through its vigorous editorial policy in developing and 
promoting AMERICAN AERONAUTICS. 


Whether your interest is technical or general, you can- 
not afford to miss a single issue during 1919. 


The GARDNER-MOFFAT COMPANY, Inc. 
120 West Thirty-second Street, New York City 


Enclosed please find $1.00, for which send me AVIATION. AND AERONAUTICAL 
ENGINEERING for four months. 
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The uniform perfect 
performance of the 
MAYO Radiators ex- 
tending over a period 
of years has won for 
them their acknowl- 
edged standing e2s the 
highest type of radiator 
made. 





LORE VECO SVIGITO NEM EO a aL ea al Corporation ~ 3rd Street ond Southern Boulevard. NEW YORK CITY 
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Airplane Rexpar Varnish 


Resists Arctic Frost and Desert Sun 


he every climate, under every condition of exposure, 
Air-Plane Rexpar Varnish protects every surface 
to which it is applied. 


Air-Plane Rexpar Varnish protected American Air- 
planes above the Sinai desert and above the expedition 
out of Archangel in Arctic Russia. 


Your varnish requirements cannot be more rigid and 
exacting than those of the U.S. Signal Corps. Signal 
Corps requirements were 34 in number and included 
every essential test that could be made or met. A\ir- 
Plane Rexpar Varnish met them all. Its success in 
war fits it for every spar varnish demand of peace. 


Order Air-Plane Rexpar for all your varnish needs. 
Get it from any Sherwin-Williams Representative, 
3ranch or Depot. 


The Sherwin-Williams Company 
802 Canal Road Cleveland, Ohio 


Branch Offices and Warehouses 
in All Important Cities 















SHERWIN-WILLIAMS PRODUCTS 


PAINTS ann VARNISHES 


DYESTUFFS, COLORS, PIGMENTS, CHEMICALS, INSECTICIDES. 
FECTANTS, WOOD PRESERVATIVES 
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ainless Steel | 
otor Valves 


Meeting War Requirements Develops 
Valve Material Ideal for Many Motors 


TAINLESS STEEL was originally used experimentally by 
Hadfield, as a valve material in certain English motors and for 
other parts in which non-oxidizing qualities were desired. 


St 


Then came the war. European airplane motor parts had to be 
nroduced in America. Stainless Steel valves were wanted on a large 
scale production basis for these high compression motors. Later 
some French and other foreign airplane motors built in this country 
turned to Stainless Steel as a remedy against burning and warpage of 
valve seats when war necessities demanded motors of greater ceiling 
power, consequently, higher compression and greatly intensified 
motor heats. 


During the last two years we have satisfactorily produced thousands of these 
valves to fill this demand and were able to do this because of extensive inquiries made 
into the properties of this steel in our laboratories and thorough tests made of its ser- 
vice qualities resulting in definite determination of the proper methods and processes 
to be followed in forging and heat treating the steel. 


This steel, therefore, is in no sense experimental either from the viewpoint of 
manufacturing or service. It offers, we believe, an ideal valve material for many 
motors. Even when operating at high motor heat, valves of this steel 

— Withstand oxidation. 

— Hold their hardness. 

— Maintain their strength. 

—Have good wearing and seating qualities. 


Fusing, burning, warpage, loss of power and similar troubles are practically 
negligible. 


Attention is invited to this valve material as one which holds possibilities for 
securing high efficiency in many motors, presents opportunity to test a possible remedy 
for valve difficulties, if existing, and enabling motor engineers, if desired, to increase 
motor power without decreasing valve efficiency. 


We have further data which we will be glad to present on request. 


The Steel Products Co 


Cleveland Detroit 
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THE DAYTON WiiGHT AimPLANE COMPANY DAYTON Ono. U S A * 
PURCHASE ORDER f 





FISHER BopY CORPORATION 
AEROPLANE DIVISION 

AvuTomoene Boorrs 

is 

erporation 





Ft mK 237 __ ron me ronscwns arenas 
| STURTEVANT AEROPLANE CO. ™’” CURTISS AEROPLANE & MOTOR CORPORATION 
eurraLe, waw vous 


Jamaica Plain, Boston Mass — 





~ ponent PURCHASE ORDER 


Dural Rubber forp. PURCHASE ORDE 














To 
Flentagten, 8. 3 DURAL RUBBER CO. 
2 : Seid: 
~ EXPERIMENTAL DEPT. FLEW 
——— — 
SPRINGFIELD AIRCRAFT CORPORATIO 
eacen vomve ero-wonme essssemuserve PURCHASE ORDER 
ORDER c BuRGEss 
hes 26, a8, Tx RVBAY © tn 
+, Durel Hubber Company, ae 8 “anaune | 
Flesington, Hee Jéreey. as 
barge r 1 Rubber Corp 
THOMAS-MORSE AIRCRAFT CORPORATION s Pie ming te 
FTHACA. NF onran per - | AEROMARINE PLANE & MOTOR CO 
nn. A tie 
mm 
on Dura) Rubde: 





=e ; fre GARFORD MANUFACTURING CO 
WRIGHT-MARTIN AIRCRAFT CORPORATION ~ a sae my "y 
a —_ * mn — yr aah. 
ss outidiaioam wero neo see 
La Angin, Cl 
PURCHASING AGENTS ORDER iaiseitiiaianimmenien | Cette 
AMD PACK ACES : 5 





METZ COMPANY —" 
WALTHAM 


ALTMAM, MASS } 
PURCHASE ORDER 
> Dural Rubber Geode Co. sate Sept. 23ra iss. | 
Flesingtos, *, J 





PURCHASING DEFARTMENT 


The Ridgely Trimmer Co. Order 


SPRINGFIELD. OHIO. US A 
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Some of the Firms We Serve 


Would you trust the judgment of the 
buyers of the firms shown in this group 
of orders? You know the kind of men 
they must be—experts themselves who 
have the finest laboratories and staffs at 
their service. 


They dare not use guesswork. Aircraft 
construction is too vital to allow any 
doubtful material to enter into it. They 


examine, analyse, test in every possible 
way before making a decision—-and they 
chose 


Dural Rubber Parts 
for Aircraft 


We made more different types of airplane rubber 
parts for America and her Allies than any other 


rubber company. In all, we made more than 
100,000. 
Every American battle plane has some Dura! 


equipment—most of them have all. 


What was good enough for them must be good 
enough for you, and we are now prepared to 
accept orders in any quantity for standard rubber 
parts for aircraft or to consider any ideas or sug 
gestions for the development of new uses for 
rubber in aircraft. 


Write to us 


DURAL RUBBER CORPORATION 


FLEMINGTON, NEW JERSEY 


“DURAL-Above Al!” 
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PRECISION 
BALL BEARINGS 


(PATENTED) 


In any machine, maximum scrviceabil- 
ity can be had only when each link in 
the chain from power to performance 
has a capacity for its functions ample 
for every emergency. A consistent fac- 
tor of safety must obtain throughout. 
And it is not unusual to find that a very 
inconspicuous part bears a tremendous 
burden of responsibility—may, by its 
failure, cripple the whole mechanism. 


The bearings in ignition apparatus 
and lighting generator of an air- 
plane, car, truck, tractor or power 
boat are vital to the machine's 
performance—can make or mar 
its record. Therefore, builders of 
dependable electrical apparatus, 
knowing “NORMA” dependability in 
speed service, have standardized 
on “NORMA” Ball Bearings. 


Be SURE—See that your Electrical 
Apparatus is "NORMA" Equipped 


THE NORMA COMPANY OF AMERICA 


i799 BROADWAY NEW YORK 


Ball, Roller, Thrust and Combination Bearings. 
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1919? 


What the coming year has in 
store for American Industry is the 
question in the mind of every busi- 
ness man. The answer depends 
entirely upon ourselves. 


A forward look and immediate 
action are necessary. The man 
that fears radical readjustments 
and declining prices and selfishly 
waits to get the ful! benefit of 
these will be left behind in the 
commercial race. If all should do 
this, it would mean disaster. Fair 
wages and fair prices mean pros- 
perity. There is an ample market 


for all our products at their pres- 
ent values. We must translate our 
belief in the future into purchas- 
ing and production if we are to be 
ready for the rising tide of busi- 
ness. 


If we do this and suit our actions 
to our words there can be no doubt 
as to the answer of the question— 
What of 1919? The Automotive 
Industry proved its ability and 
patriotism during the’ War. It 
now has the opportunity to prove 
its strength, permanence and com- 
manding position among the In- 
dustries of America. 


Wyman-Gordon Company 


Worcester, Mass. 


Cleveland, Ohio 
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AXIMUM efiiciency is 
* imperative in all air- 


craft construction. 


Two conditions must con- 


tribute to this efficiency :— 











Utmost freedom from fric- 


tion in all moving parts. 


Ball Bearings of almost 


wear-proof material. 


New Departure ball bear- 


ings are the logical answer 





to each condition. Chrome 
alloy steel is the toughest 
and most enduring bearing 
material known. 


Literature and free consultation serv- 


at your command. 





[The New Departure Mfg. Co., 


Bristol, Conn Detroit, Mich, 





Conrad Patent Licensee 
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HE annual banquet of the Manufacturers’ Air- 
iy eraft Association, which was this year a particu- 

larly representative gathering of men directly 
or indirectly: concerned with aeronautics, emphasized 
principally two points. 

The first of these was the magnitude of the industrial 
firms represented, all of which have since the war been 
engaged in the pursuit of some phase of aerial naviga- 
tion. Before 1917 the aircraft industry struggled along 
year in and year out with insignificant government 
encouragement, and produced, as a consequence, but 
limited quantities of airplanes and engines. But with 
the production program of 1918, based on demands 
made by the war, many of the larger manufacturing 
companies have become extensively engaged in airplane 
production, and this activity has naturally led them 
to consider the post-war problems of aeronautics. Judg- 
ing by various expressions of opinion, these manufac- 
turers are as a rule far-sighted enough to grasp the great 
possibilities aircraft afford for public transportation and 
are making, or have already perfected peace production 
plans in accordance. The vast: amount of aircraft pro- 
duction machinery which has been accumulated during 
the war as well as the engineering talent that has been 
developed in the pursuit of military requirements is 
therefore likely to be used in the future for the needs 
of commercial aeronautics, instead of going to waste 
through lack of proper comprehension of the problem. 

The second note which predominated in the conversa- 
tions at the tables and in the addresses made was that, 
while the aircraft manufacturers and engineers are de- 
termined to develop the field of commercial aeronautics 
regardless of pessimistic reports from official quarters, 
they fully realize the necessity of effecting a modification 
of certain basic conceptions of airplane design, so that 
aircraft may furnish the maximum of all-round effi- 
ciency in the pursuit of peace time objects. 

For the past ten years every effort in the matter of 
airplane design has had as its background the develop- 
ment of machines endowed with ever-increasing speed, 
climb, and maneuvering ability. This tendency has 
obviously necessitated a good many compromises in 
terms of maximum safety, such as comparatively high 
landing speeds, high wing and power loading, low fac- 
tors of safety, ete. While war requirements fully justi- 
fied such a course, there is no gainsaying that the de- 
mands of peace-time, that is civil, aeronautics will needs 
bring about a considerable change in these engineering 
conceptions. 

Reliability must become. the first and principal watch- 
word of airplane design and construction. Reliability 
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with respect to the materials used, reliability in the mat- 
ter of assembly work and inspection, and what should 
perhaps precede these two requirements, reliability in 
actual airplane conception and design—in brief, all 
round reliability, this should be the constant endeavor 
of all those connected with the manufacture of aircraft. 

Commendable progress has already been made in this 
respect on comparison of machines turned out today 
with those produced a few years ago. However, the 
stress of war has often tolerated the adoption of con- 
struction standards which were the results of hasty pro- 
duction methods; these must of course be eliminated 
if the airplane is to become constructionally as reliable— 
which most emphatically is feasible today—as any other 
engineering work. 

To make of the airplane a machine which will con- 
vince the public of its desirability for civilian pursuits 
the element of safety must absolutely predominate in 
every feature. To acquire this will mean that airplanes 
for civilian uses will have to embody first of all much 
lower landing speed than was hitherto customary; this 
will not only increase safety on landing, but will also 
permit the use of much smaller aerodromes. Another 
problem that will require serious consideration is the 
reduction of wing and power loading, for such a course 
will increase safety in flight. 

Besides these problems, which concern the element 
of safety pure and simple, there are some subsidiary 
questions which also demand solution ; chief among these 
is the matter of comfort. Development along these 
lines, assisted by actual demonstration of what airplanes 
specially designed for the peace-time demand offer to 
the public, will go a long way toward popularizing 
aerial navigation for civilian purposes. 

These are some of the more outstanding reasons which 
make it undesirable to use merely modified military air- 
planes for commercial aeronautics. The experience of 
the Post Office Department shows that superficially 
altered military machines are unable to give the full 
commercial service that may justly be expected from 
airplanes specially designed for this purpose. The 
sooner this fact is realized, the better will be the per- 
formances of commercial aeronautic enterprises. 

If the gathering of aircraft manufacturers and others 
concerned with aeronautics had accomplished nothing 
more than to give mutual confidence in the future of the 
industry as a producer of commercial vehicles, not to 
speak of military and naval machines, and to display the 
remarkably lucid grasp these men have of the principal 
problems awaiting solution, it would have been well 
worth while. 


































Properties of the Liberty Aeronautic Fuel 


The enormous consumption of gasoline which the use of tens of thousands of auto- 





motive apparatus employing this fuel for propulsion, such as aircraft, motor trucks, 


tanks, service automobiles, 


submarine chasers, etc., has caused during the war raises the 


very serious problem of providing for substitute fuels to make up for the rapid depletion 


of the world’s gasoline deposits. Conside ra 


ble 


research work has been conducted with this 


view in the United States, as a result of which an artificial gasoline substitute has been 


developed by Capt. E. C. 


War Department. 
the United States 


Army, the 


so-called Liberty fuel, the report on which is printed herewith. 
Liberty fuel was prepared from materials and by processes, 


Weisgerber, of the Gas and Oil Production Division of the 
In accordance with the request of the General Engineering Depot of 
Bureau of Standards has made laboratory tiests of this 


It is to be noted that the 
thie specifications of which 


have not been communicated to the Bureau of Standards, but which the latter understands 
are in possession of the General Engineering Depot. 


The tests made on the Liberty fuel were of two distinet 
types: (1) tests to determine those physical characteristics of 
the fuel which have bearing on its use in airplane engines; (2) 
tests to determine the comparative performance of engines 
when using the fuels submitted and aviation gasoline. 

The physical characteristics which were determined for the 
Liberty fuel and for the representative fuels with which it was 
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COMPARATIVE PERFORMANCE CHartT | 


compared are, (1) the total (high) and net (low) heating 
values, (2) the specifie gravities, (3) the distillation tempera- 
ture characteristics. 

The Liberty fuel was tested in a 150 hp. type A Hispano- 
Suiza engine fitted with high-compression (5.3: 1) pistons and 
manufactured by the Wright-Martin Aireraft Corp. of New 
Brunswick, N. J. The Liberty fuel was compared with a rep- 
resentative grade of aviation gasoline, fulfilling the specifica- 
tion No. 3512 of the Bureau of Aireraft Production for export 
aviation gasoline. This gasoline was distilled from Pennsyl- 


vania Crudes by the Atlantic Refining Co. of Philadelphia, Pa. 
The heating values of the fuel was determined at the Bureau 
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of Standards from a series of careful calorimetric determina- 
tions in a Junkers calorimeter. 

The distillations were made at the Bureau of Standards in 
accordance with the method developed by the Bureau of Mines 
and deseribed in the Bureau of Mines Technical Paper No. 
166, entitled Motor Gasoline (Properties. Laboratory Methods 
of Testing and Practical Specifications), by E. W. Dean. 
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When a sample of the Liberty fuel was cooled to — 10 deg. 
C. (+ 14 deg. Fahr.), it was found that a considerable amount 


of erystallization had occurred. This fact shows that the fuel 
as submitted cannot be cooled much below — 10 deg. C. (+ 14 
deg. Fahr.) without serious danger of stoppage in fuel lines 
and earbureter jets. 

In the comparative engine performance test three series of 
observations were taken. Im the first two series, five-minute 
runs were made at 1200, 1400 and 1600 r.p.m. In the third 
series of runs, the engine was operated at one speed, 1400 
r.p.m., for about 1 hr., 20 min. on each fuel.. During this test, 
oil samples were taken every twenty minutes. The analyses 
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of these samples are not as yet complete. In all three series 
of tests, the engine was operated at wide-open throttle and as 
nearly as possible under constant conditions of oil temperature, 
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oil pressure, water jacket outlet temperature, and carbureter 
air inlet temperature. The engine was fitted with a Claudel 
carbureter, which is so constructed that the air-to-fuel ratio 
ean be varied at will from the control board. Before all runs 
the fuel mixture was adjusted to give maximum power with 
the lowest fuel consumption possible. The spark advance was 
fixed at 20 deg. The spark plugs were cleaned and the gaps 
adjusted before each run. 

In the second series, the revolution counter was used to 
check the r.p.m. as indicated by the tachometer. 

Two readings were made of r.p.m., torque and temperatures, 
ete., during each run at each engine speed. The revolution 
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counter was read each minute for a total of five minutes and 
showed that the r.p.m. was fairly constant throughout each 
run. 

The object of the third series of runs was to determine if 
the use of Liberty fuel would dilute the lubricating oil more 
than standard export gasoline. 

Before starting this series of runs, the engine was warmed 
up and drained of all oil. Then the pump was allowed to 
draw about two gallons of fresh oil through the engine. After 
the system had drained throughly, 3.5 gal. of Wolf’s Head No. 
8 oil were put in. After the engine had been idling for a few 
minutes, a sample of the oil was drawn off. During the run 





749 





samples of oil were drawn off every twenty minutes until five 
samples were obtained. 

Before starting these tests new spark plugs were put in 
for the run on export gasoline, and then fresh plugs were 
used for the run on the Liberty fuel. The plugs used in the 
Liberty fuel run showed a slightly greater carbon deposit 
than the plugs used in the run with export gasoline. 

The attached curves give the conclusions reached from the 
observed data in graphical form. 

The results of tests indicate that Liberty fuel, compared 
with a gasoline fulfilling the export specification for aviation 
gasoline, will develop about 3 per cent greater horsepower 
when consuming 10 per cent greater weight of fuel per horse- 
power hour. The thermal efficiency of the engine when using 
Liberty fuel is, however, about 2 per cent greater than it is 
when using the export grade of gasoline. 











TABLE I 
os ya eee | 7 | [ pa ee 
P Heating | | Heating 
; Total } value } Net value 
Fue B.t.u./Lb. | B.t.u./U. 8. | B.t.u.;Lb. | B.t.u. U.S. 
gal. | 
Liberty fuel......... 18590 131200 | 17680 | 124800 — 
Commercial G. 8. C., | 
OS aa 20200 128000 18810 119200 
Export aviation.. 20320 120600 18940 112300 
TABLE II 





Specific gravity Pounds of fuel 








Fuel | 60 deg./60 deg. Degrees Baumé | for U.S. gallon 

Fahr. at 60 deg. Fahr. 
Liberty fuel......... .848 35.0 7.07 
Commercial A fucel.... .728 62.1 6.08 
G. 8S. C. 1918 B fuel.. . 752 56.2 6.33 
Export aviation........ 711 66.9 5.93 





TABLE III.—FUEL DISTILLATION DATA 
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Commercial | 
Liberty fuel G.S8. C. Export aviation 
1918 
Initial boiling point... . 77°C 50°C 
ae 79°C 70°C 
20%. 80°C 50° to 105° 73°C 
30%.. 81°C 78°C 
, as 82°C 82°C 
50% 83°C 140° 87°C 
| 86°C 91°C 
70% | 94°C 97°C 
7A } 173°C 104°C 
Se 221°C 175° 115°C 
Sr 260°C 130°C 
DN Modis vivpd'sn dada 260°C (95%) 210° 158°C 
Se } 1.8% 1.3% 
ee | 3.2% 0.7% 











Aeronautical Patents 


ISSUED OCTOBER 15, 1918 


1,281,846—To Tony Salari, Bishie, Ariz. Aircraft life boat. 

1,281,898—-To Sherman S. Benson, York, Nebr. Launching apparatus 
for aerial torpedoes. 

1,281,554—-To John R. Gammeter, Akron, Ohio, assigned to the B. F. 
Goodrich Co., New York, N. Y. Balloon window. 

1,281,661—To Lewis W. Riggs and Ashley M. Riggs, Wheeling, W. Va. 
Hydroaeroplane. 

1,281,442—-To Charles Marie Von Eugen and Harry Letchford, Coven- 


try, England. Construction of wings and the like for aerial 
machines. ; 
ISSUED OCTOBER 29, 1918 
1,283,151—To Arthur Henry Gledhill, Halifax, England. Apparatus 
for releasing bodies from aircraft. 
1,283,190—To Edward Hately Hughes, Canton, Ohio. Aeroplane. 
ISSUED NOVEMBER 19, 1918 
1,285,229—-To Henry Kleckler and Charles G. MacGregor, Buffalo, 
New York, assignors to Curtiss Aeroplane & Motor Corp. Flying 
boat hull. 
1,285,230—To Henry Kleckler and Charles G. MacGregor, Buffalo, 
New York, assignors to Curtiss Aeroplane and Motor Corp. Hydro- 


aeroplane pontoon. 
1,285,180—To John S. Hoerner, Highland, Ill. Flying machine. 
1,.285.021—To William Starling Burgess, Marblehead, Mass., assignor 
to Curtiss Aeroplane & Motor Corporation. Aeroplane wing con- 
struction. 
1,285,479—To 
Aeroplane. 
1,.285,.034—To Ben D. Carver, Newton, Texas. 
from aeroplanes, 


Andreas Marius Van Bezooyen, Sioux City. Iowa. 


Means of Escaping 


ISSUED NOVEMBER 26, 1918 
1,285,654—To Frederick L. Fales, Jr., Milford, Mass., assignor of 


Ashland, Mass., and one-third to 


one-third to Lewis W. Norton, a I 
Bomb carrying and releasing ap- 


John Goodwin, Milford, Mass. 
paratus. 




















































National Advisory 


The fourth annual report of the National Advisory Com 
mittee for Aeronautics, which is shortly to be issued, contains 
a considerable wealth of information on various scientifie and 
technical questions related to aeronauties, which may be gath 
ered from the fact that it includes forty separate technical 
reports. 

Not the least interesting part of this report are the recom 
mendations the committee makes regarding the future develop 
ment of American aeronautics, and which is given in the report 
as a conclusion; in fact, these recommendations display such 
a breadth of views on this subject that precedence is given to 
them herewith. The conclusion reads as follows: 


Recommendations 


“ The committee believes that the United States are destined 
to and should rightfully take the lead in the development of 
aviation for commercial as well as military purposes. There 
are, however, many problems in aviation which are still un 
solved to which reference is made in this report. Other prob- 
lems will arise. The committee, therefore, emphasizes the need 
for continuous scientifie research and experimentation in aero 
nauties. The great delays in getting an effective air force into 
action during the war were due in no small part to the lack 
of a proper scientific and technical foundation before the war. 

“ The committee believes that it would be wise for the coun 
try to sustain an air service suitable for its immediate needs, 
but not a large force, as steady progress may be expected in 
the design of aireraft, and the civil and military services will 
require constantly in time of peace, but more especially in 
time of war, only the most improved types. 

“Looking to the healthy development of 
America for all purposes, the committee strongly recommends: 

“ First, That support be given to the committee in its pro- 
gram for the further scientific study of the problems of flight, 
to which reference is made in this report; 

“Second, That a continuing, comprehensive governmental 
policy regarding the construction of aircraft for both civil and 
military purposes be adopted, and that comparatively small 
orders be apportioned among competent aireraft manufac- 
turers, thus assuring the existence of a nucleus of an aircraft 
industry capable of prompt and satisfactory response to mili 
tary needs when the demand arises; 

“ Third, That a plan of co-operation be formulated and ap 
proved whereby aviators in the military and naval services of 
the United States may receive continuous training in long 
distance flying, and at the same time render effective service 
to the nation by assisting in the work of the aerial mail 
service ; 

“Fourth, That legislation be enacted for the regulation of 
civil aerial navigation, the issuance of licenses to pilots, inspec 
tion of machines, uses of landing fields, ete., and that such 
legislation be so drawn as to effectively encourage the develop 
ment of commercial uses of aeronautics in the United States, 
and at the same time guide the development as far as prac 
tieable along such lines as will render immediate and effective 
military service to the nation in event of war; 

“Fifth, That the estimates submitted by the War, Navy and 
Post Office Departments be given full consideration with a view 
to placing America foremost in the development of aviation 
for all purposes.” 

The work of some of 
herewith. 


aeronauties in 


the sub-committees is summarized 


Power Plants for Aircraft 


New Types of Aviation Engines.—A special sub-committee 
known as the Fuel Injection Engine Committee was appointed 
to investigate the possibilities of developing an aircraft engine 
embodying features of the Diesel or Junkers-Diesel oil engines. 
Some progress was made in the design of such an engine, and 
the possibilities inherent in this type appear so promising that 
it is planned to continue the work on this problem. 

Supercharging to Maintain Power at Altitude——KEKarly in 
the year a comprehensive survey was made of the various pos- 
sible means for maintaining the charge density, and it was 
concluded that all but one of the promising types were under 
satisfactory development, and that the committee could best 
expedite the final solution by insuring that the one remaining 
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Committee Report 


interesting type was made the subject of intensive develop- 
ment. Therefore the Clarke Thomson Research was requested 
to undertake the problem of supercharging by means of the 
gear-driven positive blower of the Roots type. Test results 
are not yet available. 

Improvement of Engine Details—Inasmuclk as the life of 
most aeronautie engines depends to a large extent upon the 
maintenance of the exhaust valves in a proper working con- 
dition, and that the principal reason for the rapid deteriora- 
tion of such valves in the high temperature at which they have 
to operate, it is readily seen that the adequate control of the 
temperature rise of exhaust valve heads constitutes a major 
problem. The possibilities of several suggested remedies for 
this trouble have been studied and experiments have been 
conducted with valves of various designs and materials. 

The problem of suppressing the noise of the exhaust has 
been studied and much experimental work performed in the 
endeavor to devise a satisfactory form of muffler for aircraft 
engines. Very encouraging results have been obtained with 
a newly developed vortex type of silencer. 

Radiation Improvement.—A very comprehensive study of 
the characteristics of all available types of radiator cell con- 
struction has been made in three different types of wind tun- 
nels. Experimental work has been completed and results ana- 
lyzed to the end that the underlying principles of radiator 
design have been established. In practice the problem is 
fundamentally one of minimizing the power cost of unit radia- 
tion, and this investigation has resulted in several reports 
which contain especially valuable engineering data. The effect 
of radiator location on the airplane and of different forms of 
radiator have been studied, with some rather 
remarkable results. 

Carbureter Improvement.—A study has been made of the 
performance of several different types of aeronautie carbu- 
reters as mounted upon an engine in the altitude chamber. At 
the same time these and other types have been studied with 
the aid of a special testing equipment which permitted duplica- 
tion of the pressure and temperature conditions encountered 
at all flying altitudes. Special attention has been given to the 
study and evaluation of the several available methods for 
compensation, in the endeavor to secure automatic or inherent 
maintenance of correct mixture proportions under the greatly 
varying temperatures and pressures encountered. 

Two types of automatic ecarbureter control have been de- 
veloped to such a point that their operation is superior to any 
available hand adjustment. A third method is now under 
development and promises excellent results. It is proposed 
to continue this investigation of means for automatically com- 
pensating for altitude, and to make a special effort to discover 
means of compensation which will be inherent in their nature 
and therefore will not depend upon moving parts for fune- 
tioning. 

Some time has been devoted to the study of the atomization 
of the fuel, in the belief that improvement in this direction 
is of the greatest importance in bettering both the power out- 
put and the thermal efficiency. 

Ignition Improve ment, Methods have been developed for 
the mechanical and electrical testing of the components of the 
ignition system which had not previously received adequate 
treatment. The spark plug in particular has been made the 
subject of exhaustive research as to its design, materials and 
operation characteristics. An extensive investigation has been 
conducted on the effect of high temperature upon the mechan- 
ical and electrical properties of various ceramic and other 
materials which could be used for insulators. As the result 
of a most careful survey of the entire field of ceramic mate- 
rials, in which a very large number of new porcelains were 
made and tested, a special porcelain has been developed for 
spark plug insulators which is markedly superior to any that 
has heretofore been produced, either in this country or abroad. 
The electrical, thermal and mechanical strength of this material 
so far surpasses that of the best previously available as to 
make this discovery one of the greatest possible importance. 

The several causes of failure in spark plugs have been in- 
vestigated, according to their relative importance, and tempera- 
ture measurements have been made to determine the effect of 
different materials in the spark plug shells. 
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Studies have been made of the effect of changes of pressure 
and temperature upon the voltage necessary to insure spark- 
ing. A method has been developed for measuring the heat 
energy of ignition sparks, and corresponding tests have been 
made upon a number of ignition systems. At the same time 
the character of the electrical discharge has received much at- 
tention, as has also the problem of determining magneto char- 
acteristics. The effect of the external spark gap, and the ecur- 
rect design of such accessory, has been made the subject of 
considerable study with a view to determining the best design 
for a simplified form which would render unnecessary any 
manual adjustment in order to secure the correct electrical 
characteristics under varying conditions. 

Fuels and Combustion.—An exceptionally complete program 
of investigation has been completed on the performance char- 
acteristics of a considerable number of gasolines and other 
hydrocarbon fuels as developed under conditions approaching 
those obtained in actual flying, but which were secured by 
means of the altitude chamber. While the results of this ex- 
tended investigation are largely of a negative nature, they 
have, nevertheless, been of the greatest importance in the set- 
tling of many questions involving supposed advantages for 
fuels of extraordinary specifications or composition. However, 
certain fuel mixtures and chemically altered fuels have shown 
extremely desirable characteristics, largely by way of per- 
mitting greatly increased compression pressures, and there- 
fore increased power output and thermal efficiency. 

An engine has been equipped with a new form of apparatus 
which will enable the determination of absolute values of the 
rate of flame propagation. It is also expected that it will be 
possible to measure the rate of combustion. It is proposed 
that this apparatus shall furnish data with which to explain 
the differences between the performances of various fuels as 
obtained in the altitude chamber, and which have been impos- 
sible to connect with any of the ordinary properties of the 
fuels tested. 

Three special gas engine indicators have been under develop- 
ment. A sensitive diaphragm indicator with minimum inertia 
errors has been constructed especially for use in the altitude 
chamber. This instrument permits the recording mechanism 
to be operated outside the test chamber at a considerable dis- 
tance from the engine. Records are made mechanically in ree- 
tangular co-ordinate. A self-contained indicator making rec- 


ords of minute size in rectangular co-ordinate has been 
designed with a view to convenience of installation. No con- 
nection is required to the moving parts of the engine. Records 


of successive cycles are made in series on a transparent film, 
and afterward are magnified optically 100 to 200 diameters for 
study. 

A greatly improved and simplified form of optical indicator 
of the polar type has been designed with which it is hoped to 
obtain pressure diagrams of great accuracy, and which can be 
used in connection with flame propagation measurements in the 
study of the phenomena which occur in the cylinder of the 
modern aircraft engine. This work is of great importance, 
as determining the direction for the expenditure of effort in 
the further development of this type of prime mover, and it is 
intended to carry it on as rapidly as possible. 

Lubrication and Lubricants——A preliminary study has been 
made of effect of varying oil compositions upon the power 
output, efficiency and operating characteristics of aircraft 
engines as far as could be determined by the ordinary methods 
of conducting such tests. The effect of the mixture of different 
forms of graphite with the oil has also been studied. 

A special single cylinder aireraft engine has been fitted with 
means for measuring the pressures and temperatures existing 
in the oil films at all of the important bearing points. This 
equipment will provide original data of a character which has 
not heretofore been obtainable, and it is believed that the very 
complete knowledge thus secured of the actual conditions in 
the oil film will enable a much more accurate determination 
of the properties required in oils for aircraft engine lubrica- 
tion. 

A comprehensive laboratory study is being made of the 
fundamental properties of lubricants, and new kinds of tests 
have been discovered which throws much light upon the com- 
Plicated relations existing between the various physical and 
chemical properties of lubricants. 

Steam Aircraft Power Plants——Although the steam engine 
was very popular during the very early attempts to solve the 
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problem of mechanical flight, the remarkable development of 
the internal combustion engine has so greatly surpassed that 
of the steam power plant that it had been impossible for the 
latter to approach the results obtained by the gasoline engine 
for the propulsion of aireraft, either from the standpoint of 
weight per horsepower output or thermal efficiency. At the 
present time, however, it is the belief of many’ aeronautie 
engineers that a large proportion of the future commercial 
aircraft will be of much greater size than have so far been 
constructed. In the larger of present day long-distance bomb- 
ing airplanes, the total power capacity approximates 2000 hp. 
If steam power has any chanee at all, in competition with the 
internal combustion engine, it must be in units of large size. 
Owing to the long and expensive development through which 
the steam plant must pass, and to the comparatively recent 
advent of the successful very large airplane, it was impossible 
to undertake any comprehensive investigation of the problem 
during the year 1918. However, it is felt that the subject is 
well worthy of the most serious consideration during the im- 
mediate future, and it is the intention to institute such labora- 
tory and experimental activities as will serve to determine the 
fundamentals required for successful steam power plants for 
aircraft. 
Materials for Aircraft 

The following is a brief description of the more important 
work on this subject done at the Bureau of Standards during 
the past year: 

(a) Airplane Wing Beams.—Tests have been made on solid 
beams of various woods with a view to determining their rela- 
tive fitness for use as airplane wing spars. The possibility of 
using laminated beams has also been investigated. The use 
of built-up members will result in the elimination of much of 
the waste due to the necessary rejection of much solid stock. 
Various splices have been tried and recommendations made 
regarding the most successful types. The results of these 
tests are given in Technical Report No. 35. 

(b) Wing Ribs and Wing Coverings.—Tests of wing ribs 
and wing coverings of metal and other materials are in prog- 
ress, with the object of developing fireproof wings of lighter 
weight than the standard wing of fabrie and wood. 

(c) Impact Tests—An investigation is being made by means 
of impact tests of the effect of shocks on woods used in air- 
plane construction. This method of testing woods for airplane 
use has been given but small consideration hitherto, and the 
data will no doubt be of considerable value. 

(d) Variable Camber Wing.—A variable camber wing is 
being developed, and tests on ribs designed for use in such 
a wing have given promising results. 


Steel Construction for Aircraft 


The substitution of steel, or other metal, for spruce in air- 
plane wing construction has been carefully considered both 
theoretically and practically. 

Theoretical and experimental work was done at the Bureau 
of Standards under the direction of Mr. John H. Nelson by 
Mr. H. L. Whittemore, to whom should be credited the con- 
clusions reached by the committee. The committee also ecar- 
ried on extensive investigations with the co-operation of the 
Empire Art Metal Company at its factory at College Point, 
New York. 

This resulted in the construction of two complete sets of 
metal wings which have been tested at MeCook Field, Dayton, 
Ohio. These wings consisted of steel ribs and aluminum alloy 
beams, the ailerons being entirely of steel. 

These wings proved satisfactory under test both in flight 
and under load, so it is evident that a similar metal construc- 
tion can be produced which will have the same strength as 
wood for equal weight. 

A eomplete technical record of the experimental work on 
this most important subject is on file in the office of the com- 
mittee, and the committee is at present encouraging develop- 
ment along several lines by various manufacturers. 


Free Flight Tests 


The general purpose of these tests is to supplement and 
make more valuable the information gained from all sorts of 
tests on the ground, including tests of engines, and tests of 
airplane parts and airplane models in wind-tunnels. It is 
obvious that the actual performance in the air, when it be- 
comes known, is the best possible basis for future progress. 
The committee now has, in a late stage of development, in- 
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struments for recording in the air the torque and revolutions 
per minute of the engine, the thrust of the propeller, the air 
speed, the angle of attack, and the inclination of the wing 
chord to the true horizon. 

To seeure the necessary degree of accuracy and reliability 
in the free flight observations, the new instruments have in 
each case been so designed as to give a continuous autographic 
record. 

The Langley Field Laboratory 

The research laboratory located at Langley Field, Va., has 
been completed and equipped to undertake certain types ol 
research’ work on aerodynamical problems and aeronautiec in- 
struments. Tests of the performance of airplanes in free flight 
will also be earried out at Langley Field. 

The wind tunnel building is of brick and steel construction, 
43 ft. wide, 90 ft. long, and 30 ft. high. It will house a five 
foot modified Eiffel type wind tunnel which has been designed 
to provide for lessening the diameter of the wind stream to 
30 in. for high velocity investigations. When operating with 
the five-foot section, the air stream is left across the 
operating room, and when operating with the thirty ineh 
section, the stream is enclosed as in the National Physical 
Laboratory type of tunnel. 

The wind tunnel proper will be equipped with a thrust 
torque dynamometer for propeller investigations and for dete1 
mining the effect of the fuselage form upon propeller effi 
ciency; also an aerodynamic balance for making aceurat« 
measurements on aerofoils, Both the balanee and the dyna 
mometer will be suspended from an overhead platform dow 
into the wind stream. In each case the observer will work 
above the platform. Power will be supplied to the wind tun 
nel propeller by a 250-hp., direct current, variable speed motor 
which will be operated by a 250-kw. synchronous motor gener- 
with special arrangements for control and 


open 


ator set speed 
regulation. 

The wind tunnel is designed for aii 
m.p.h. with the five-foot section and for 200 or more m.p.h. 


when using the thirty-inch section 


velocities up to 130 


Aerological Observations 

In order to provide for the loeal needs of aviation anid 
other military requirements, cooperation with the meteorologi- 
eal work of the Signal Corps has resulted in the establishment 
of about 25 meterological and pilot balloon stations at proper- 
ly selected military camps. The work at these stations under 
military direction consists chiefly in observations of surface 
meteorological conditions, accompanied by theodolite observa 
tions of the flight of small rubber hydrogen-inflated pilot bal 
loons. The observations with such balloons, when proper) 
reduced, give the path of the balloon in the free air and thus 
reveal the general horizontal motions according to the altitude 
of the balloon; the observations also afford some indicatio 
of the up-and-down motions in the atmosphere, as well as thi 
horizontal motions, notwithstanding the steady ascent of thi 
balloon. 

It is planned in the near future to begin the distribution 
of systematic reports of the atmospheric motions obtained 
from these pilot balloons. It is believed that much useful in 
formation can thus be given concerning the free motions of 
the atmosphere in different sections of the country, and t 
stations have been located with a view to making this informa 
tion most valuable in connection with cross-country flying 
along lines of civil aerial transport which have already been 
in a measure agreed upon. 

Aeronautical Intelligence Office 


In January, 1918, the 
depository in Washington for technical data 
relating to aeronauties was recognized and the Aireraft 
suggested that the National Advisory Committee far Aero 
Lol the eolleetio 


need for a central governmental 
seientifie and 


> 
oard 


nauties was the logical governmental agency 
and elassification of such data to be 
military and naval air services in this country 


l 


made available to tne 
This committee 


accordingly established an Office of Aeronautical Intelligence, 


and has made the necessary arrangements, at home and abroad, 
for the collection of such data. 

Since February, 1918, Dr. W. F. Durand, 
National Advisory Committee for Aeronautics, 
Scientifie Attaché to the American Embassy in 
senting the National Research Council on this Research Ih 


Chairman of the 
has sé rved as 
Paris, repre 


formation service. 
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In September, 1918, Dw. W. C. Sabine, head of the Depart. 
ment of Technical Information of the Bureau of Aireraf; 
Production and a member of the National Advisory Commi. 
tee for Aeronautics, was placed in charge of the Office fo, 
Aeronautical Intelligence of the National Advisory Committee 
for Aeronautics, with the title of Director of Scientific and 
Teehnical Data. 
Civil Aerial Transport 

The committee believes that federal legislation should be 
enacted, governing the navigation of aireraft in the United 
States, and including the licensing of pilots, inspection of 
machines, uses of landing fields, ete. The committee has 
brought this subjeet to the attention of the heads of the War, 
Navy, Commerce, and Post Office Departments, and suggested 
that representatives be appointed to confer with the committe 
with a view to studying the problem. 

Electro-Magnetic Synchronizer 

An electro-magnetic synchronizing gear for machine guns 
has been evolved which will perform all the functions of the 
hydraulic and mechanical gears, and with an efficiency fully 
as great. It has certain marked advantages, such as flexibility 
of mounting; this will enable the machine gun to be traversed 
on a horizontal plane, while at the same time being maintained 
in perfect synchronization. 

Veneer Wing Construction 

Sand loading and other test made by members of the com 
mittee’s technical staff on an experimental airplane buil 
by the Carolina Aireraft Company, revealed the utility of 
wood veneer in wing construction, not only for ribs but als 
for the actual wing covering. It was found that the internal 
drift wires may be eliminated and the same weight per 
square foot of surface obtained as in the ordinary wing. 

Airplane Mapping Camera 

Through the direct efforts of the Airplane Mapping Com 
mittee, a triple lens airplane mapping camera was develope 
which was brought promptly and personally to the attention 
of the proper Army and Navy officers, and the camera itself 
turned over to the Geological Survey at its request. In the 
hands of the officials of this Survey it has already proved to 
be of inestimable value in making topographical surveys. 

Aircraft Engine Fuels 

Research and experiment have been conducted by Messn 
Paris at Charleston, under the direction of the National Aé 
for Aeronauties, on aircraft engine fuek 
gated during the past year are as follows: 

l. Gasoline direct from erude petroleum without stilk; 
cléaned without use of acid or alkali. 

2. First distillate or erude benzine, cleaned, and purified 
without the use of acid or alkali, 

3. Natural neutral gasoline. 

1, Inereased yield of straight paraffin gasoline from erult 
oil. 

5. Separation of 


Visory Committee 


The subjeets investig 


gasoline from erude oil by mechaniedl 
means. 
Technical Reports 

The first annual report of the committee contained techniedl 
reports Nos. 1-7, the second, Nos. 8-12, the third, annual ® 
port, Nos. 13-23. The fourth annual report contains tech 
eal reports Nos. 24-63, as follows: 

Report No. 24, “ Air Flow through Poppet Valves,” by & 
W. Lewis and E. M. Nutting, of the Clarke Thomson Researdh 
No. 25, “ Nomenclature for Aeronautics,” adoplet 


Re port 


by the committee in October, 1918, 

Report No. 26, “ The Variation of Yawing Moment Due 
Rolling,” by Prof. E. B. Wilson, of the Massachuseits Institul 
ot lee! noloe”’ 


‘Behavior of Airplanes in Gusts, LI,” 


Report No. 27, 
Institute of Tech 


Prot. E. B. Wilson, of the Massachusetts 
noicy,. 

Report No. 28, “ The Laws of Air Resistanee of Ac rofoils 
by Dr. George de Bothezat, of the Technical Staff of the @ 


mittee. 

Report No. 29, “ General Theory of the Blade Screw,” y 
Dr. George de Bothezat. 

Report No. 30, “ E .perimental Research on Air Propelle 
Il,” by W. F. Durand and E. P. Lesley. 

Report No. 31, “ Accuracy and Efficiency of Pressure Né 
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ales,” by Dr. A. F. Zahm, of the Department of Construction 
and Repair, Navy Yard, Washington, D. C. 

Report No. 32, “ An Airplane Teniormeter,” by L. J. Larson, 
of the Bureau of Standards. 

Report No. 33, “ Luminous Materials,” by Dr. N. E. Dorsey, 
of the Bureau of Standards. 

Report No. 34, “ Aluminum and Its Light Alloys,’ by Dr. 
Paul D. Merica, of the Bureau of Standards. 

Report No. 35, “ The Strength of One-piece, Solid, Built-up, 
and Laminated Wood Airplane Wing Beams,’ by John H. 
Nelson, of the Bureau of Standards. 

Report No. 36, “ The Structure of Airplane Fabries,”’ by E. 
D. Walen, of the Bureau of Standards. 

Report No. 37, “ Fabric Fastenings,” by E. D. Walen and 
R. T. Fisher, of the Bureau of Standards. 

Report No. 38, “ Airplane Dopes and Doping,’ by W. H. 
Smith, of the Bureau of Standards? 

Report No. 39, “ The Testing of Balloon Fabrics,’ by Junius 
David Edwards and Irwin L. Moore, of the Bureau of Stand- 
ards. 

Report No. 40, “ The Ferrosilicon Process for the Generation 
of Hydrogen,” is a series of three papers prepared by the 
staff of the Bureau of Standards. Their titles and authors are 
as follows: “ Generation of Hydrogen from Ferrosilicon and 
Sodium Hydroxide,” by E. R. Weaver, W. M. Berry, and V. 
L. Bohnson; “ The Effect of the Presence of Sodium Car- 
bonate on the Generation of Hydrogen from Ferrosilicon and 
Sodium Hydroxide,’ by E. R. Weaver and B. D. Gordon; 
“The Use of Lime in the Generation of Hydrogen by the Use 
of Ferrosilicon,” by B. D. Gordon. 

Report No. 41, “ Testing of Balloon Gas,’ by Junius David 
Edwards, of the Bureau of Standards. 

Report No. 42, “ A New Process for the Production of Air- 
eraft Engine Fuels,” by Auguste Jean Paris, Jr., and W. 
Francklyn Paris, first lieutenant, U. S. A. 

Report No. 43, “ Properties of Aerofoil Sections,” contain- 
ing “ Profiles and Aerodynamic Characteristics of Aerofoils,” 
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by L. C. Stearns, and “ An Analysis of the Aerodynamic Prop- 
erties of Aerofoils,” by L. C. Stearns and John H. DeKlyn. 

Report No. 44, “ Description of Altitude Laboratory,’ by 
Herbert Chase. 

Report No. 45, “ The Effeet of Compression Ratio, Pressure, 
Temperature, and Humidity on Power.” 

Report No. 46, “ Heat Distribution in an Aircraft Engine.” 

Report No. 47, “ Power Characteristics of Fuels for Aireraft 
Engines.” 

Report No. 48, “ Carbureting Conditions Characteristic of 
Aireraft Engines,’ by P. S. Tice. 

Report No. 49, “ Metering Characteristics of Carburetors,” 
by P. 8. Tiee. 

Report No. 50, entitled “ The Junkers-Diesel as an Aircraft 
Engine,” by Wm. D. Halsey, a member of the Engineering 
Staff. 

Report No. 51, “ Spark Plug Defects and Tests.” 

Report No. 52, “ Temperatures in Spark Plugs having Brass 
and Steel Shells.” 

Report No. 53, “ Properties and Preparation of Ceramic In- 
sulators for Spark Plugs.” < 

Report No. 54, “ Effect of Pressure and Temperature on the 
Sparking Voltage.” 

Report No. 55, “ Oscillograph Tests of Ignition Systems.” 

Report No. 56, “ Heat Energy of Various Ignition Sparks.” 

Report No. 57, “ The Series Gap as a Means for Improving 
Ignition.” 

Report No. 58, “ Transformation Ratio and Coupling in 
High Tension Magnetos.” 

Report No. 59, “General Analysis of Airplane Radiator 
Problems.” 

Report No. 60, “ General Discussion of Test Methods for 
Radiators.” 

Report No. 61, “ Head Resistance due to Radiators.” 

Report No. 62, “ Effect of Altitude on Radiator Perform- 
ance.” 

Report No. 63, “ Water Flow Through Radiators.” 


Book Reviews 


By John B. Rath- 
Price, $2.00. 


AEROPLANE CONSTRUCTION AND OPERATION. 
bun. (Stanton & Van Vleet Co., Chicago. 
426 pp. Illustrated.) 

The greatest merit of this book lies in the fact that it con- 
stitutes a sufficiently complete reference work of handy size on 
customary airplane construction methods as well as on airplane 
design proper. 

Most works dealing with the airplane from the purely tech- 
nieal point of view are almost exclusively devoted to disserta- 
tions on aerodynamic theory and its effects on the airplane, but 
generally fail to illustrate by practical examples how this 
theory may promptly be translated into practice and applied 
to the construction of airplanes. Mr. Rathbun’s book, besides 
filling this long felt want, contains also some interesting notes, 
well illustrated, on present methods of airplane construction ; 
these are unfortunately not very extensive, but they deal with 
sufficiently representative types of machines to suffice for pur- 
poses of general reference. 


Practica, AviaTION, INCLUDING CONSTRUCTION AND OPERA- 
TION. By Maj. J. Andrew White. (Wireless Press, Inc., 
New York. Price, $1.75. 200 pp. 200 ill.) 

Here we have the first textbook that has so far been pub- 
lished on military aviation, and, such being the case, it may 
appear that the title of the book is rather misleading. Apart 
from this remark, however, only good can be said of Practical 
Aviation, which has been written in a simple and concise style 
by a military man for military men, and contains in condensed 
form the elements of aero-military science which our Army 
aviators are absorbing at ground and flying schools. 

The chapters dealing with the theory and principles of flight, 
the elements of airplane design, motive power, materials, stres- 
ses and strains, are sufficiently comprehensive to give the 
student a fair all-round theoretical knowledge of the machinery 
he is expected to take aloft; these are succeeded by a number 
of chapters dealing with the practical side of aviation, insofar 
it concerns the military aviator. First flights, cross-country 


trips, aerobatics, night flying, aerial gunnery, combat, bombing, 
reconnaissance, and gun spotting are very extensively dealt 
with, and all these subjects are excellently visualized by means 
of practical examples and illustrations. 


Tue A BC or Aviation. By Capt. Victor W. Pagé, 8.R.C., 
A.S. (The Norman W. Henley Publishing Co., New York. 
Price, $2.50. 274 pp. 130 ill., 7 plates.) 

This elementary textbook, by the well known author of 
Aviation Engines, has been written with special reference to 
the requirements of non-technical men, such as _ soldiers, 
mechanies and students who have taken up aviation and who 
desire authoritative, easily understood explanatory matter 
relative to all types of air craft. It can be understood by any- 
one beeause elementary principles of flight are considered and 
fully explained before instructions are given for lining up or 
adjusting airplanes. These basic principles are clearly stated 
and illustrated with specially prepared diagrams. The imstrue- 
tions are based on a series of lectures given aviation students 
by the author when instructing in aerodynamics and airplane 
flight at one of the Signal Corps aviation schools. 


ArERO ENGINES, MAGNETOS AND CARBURETORS. By Harold Pol- 
lard. (The Maemillan Co., New York. Price, $1.00. 84 pp. 
31 ill.) 

This unpretentious little book of pocket size contains more 
practical, common sense information on the working and ail- 
ments of aero engines and their component parts than may 
be found, often at a considerable expense of time and efforts, 
in many a reference work of impressive proportions. 

The author, who is a Lieutenant in the Royal Air Force, 
and an engineering medallist of the Halifax, England, Master 
Federation of Engineers, is gifted with a lucid style which 
enables him to explain even the more obseure points of the 
aero-engine in a manner so simple and clear as to make it 
understandable to the non-technical man. This book ean be 
warmly recommended to air mechanics, although pilots, too, 
will find it worth their while to consult il in emergencies. 














































Use of Airplanes in Forest Patrol Work 


By Henry S. Graves 





Chief, United States Forest Service 


As long ago as 1909 a resolution was passed at a meeting 
of Forest Supervisors, held in El Paso, Texas, to the effect 
that the use of aircraft in fire patrol of the National Forests 
was something that should be looked forward to. I refer to 
this incident simply to show that Government forest officials 
for some time past have not been unmindful of the possibilities 
of aircraft in the protection from fires of the National Forests. 

It is also of interest in this connection to know that in the 
summer of 1915 a flying boat was actually used to a limited 
extent for detecting fires in the Wi isconsin State Forests, in 
the vicinity of Big. Trout Lake. More recently, according to 
press reports, satisfactory tests were made of a seaplane for 
fire patrol in the British Columbia Forests, and it is understood 
that the Canadian Government has accepted the machine, 
which is capable of attaining an altitude of 6000 ft. and a 
speed of 65 m.p.h. 

Our Timber Resources 

Of the total area of the United States, approximately 24 per 
cent—representing 550,000,000 acres—is forested. The esti- 
mated value of the timber resources of the United States is 
more than six billion dollars. Statistics secured during the 
past three years (1915-1917, inclusive) indicate that the aver 
age annual damage caused by forest fires amounts to approxi- 
mately $10,000,000. During this period no catastrophes oc 
cured similar to the big fires in Minnesota during October of 
this year. No reliable figures are as yet available concerning 
the value of resources destroyed by reason of this catastrophe, 
but it is reported that between 500 and 1000 lives were lost 
and an estimate of the damage to cities, towns, timber, farms 
and livestock would doubtless be conservative if placed at 
$100,000,000. 

These statistics also show that there are upward of 28,000 
forest fires annually in the United States, and that the average 
acreage burned over annually is more than 8,000,000 acres. 

Present Fire Patrol Service 

Since fire is the greatest menace to the forests, it naturally 
follows that protection against fire is the most important activ 
ity of the Forest Service. A permanent force is, of course, 
maintained on each National Forest for its administration and 
protection; additional men are employed where conditions 
warrant for the period of fire danger, which averages about 
to September, inclusive. The sole duties 
of this auxiliary foree—ordinarily called the special protective 
foree—are in connection with fire protection. This 
usually comprises 2000 men, and its employment entails an 
expenditure of approximately $500,000. 

A system of well-selected lookout peaks, properly manned, 
and supplemented here and there with an auxiliary patrol when 
due to topography, or other factors conditions should warrant, 
usually suffices for reasonably prompt detection of fires. 
There are times, however, when by reason of thick smoke clouds 
from many fires burning at the same time, the lookout stations 
are put out of commission. 

Our present detection system, therefore, while not perfect, 
is the best system possible under our financial limitations. 
This is why the Forest Service has not been prepared to experi 
ment with aircraft in fire protection. However, no doubt exists 
in my mind that there is a distinct place for them in our work 
of protecting the forests, and eventually they will be used to 
advantage. Yet, in view of the great initial cost of aireraft, 
their relatively short period of usefulness or rapid deprecia- 
tion, the comparatively excessive costs of maintenance and 
operation, as well as the fact that they would be needed only 
for not to exceed four or five months in any one year, the 
Forest Service as a Government agency would be handicapped 

developing the necessary establishment. But the Govern 
ment now has many aircraft and experienced fliers, observers, 
mechanicians, radio operators—in short, an efficient, seasoned 
aerial service which will, it is assumed, be maintained as dis 
tinctive divisions of the Army and Navy. In this event con- 





toree 


stant training must be had to maintain the desired efficiency. 
Beside purely military maneuvers, what better t 


raining would 
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be available than the daily patrol of our forested areas? What 
a fine opportunity to prepare accurate photographie maps, as 
is done in actual warfare, to determine the accurate location 
of fires by co-ordinates in the same way that artillery fire is 
directed to a particular spot or object, to use the wireless in 
reporting the fires as has been done in communicating with 
the artillery. 


Where Aircraft Would Prove Valuable 


The present lookout system on the National Forests provides 
a continuous patrol. This is essential so that fires may be dis- 
covered in their incipiency, or at least before they have gained 
any appreciable headway. There would seem to be no reason 
why the same results should not be secured by patrols from 
aireraft. In facet, since the view is absolutely unobstructed, 
deteetion should generally be more prompt than is now pos- 
sible, particularly in some localities of rugged topography, 
where fires may occur in deep canyons and the smoke is not 
visible 4 any lookout point until it has risen above a ridge. 
While it is the aim in determining the relative advantages of 
se ea aaa to select those from which the greatest possible 
areas can be seen, it often happens that while some are sO 
situated that excellent views may be had of the timber areas 
in several watersheds from the bottom of canyons to the ridges 
on either side, there are other points from which only the 
upper slopes may be visible. In rolling or flat country, with 
no commanding peaks, the view from lookout towers is com- 
paratively limited, which means that a larger number of points 
must be selected for a given area or else riding patrol must 
supplement the stationary lookout patrol. As a means of 
prompt detection of fires in country of this character—for 
example, the forested regions of the Lake States, or Maine and 
other Eastern States outside of the mountain areas—aircraft 
patrol could doubtless not be excelled. 

The use of aircraft for patrol of areas now covered by look- 
outs would obviously result in an appreciable reduction of the 
number of men who are now thus engaged. Whether all of 
them could be eliminated would depend for the most part on 
the number of aircraft used in fire patrol. 

From the experience already gained in the use of aireraft, 
it would probably not be at all difficult to determine for a 
given region comprising a specified acreage the number of 
number of machines, and the number 
of men that would be required, as well as the regular aerial 
routes of patrol. The liability of value, location and areas of 
different timber types and the risk involved, as well as the 
availability of suitable landing places, would be factors influ- 
encing the dete pry of such patrol routes. The foresters 
and aviators would, o co-operate fully in every phase 
of the work. 

Beside their use for fire 
valuable for g large fires. Had aireraft been used 
in Minnesota, it is reasonable to assume that the awful catas- 
trophe during October could have been averted. Yet, even 
assuming that the fires had been detected without delay by a 
system of patrol other than aireraft patrol, observers from 
could have notice of the threatened 


bases or aerodromes, the 


course, 


detection, aireraft would be very 
seouting on 


aircraft given advance 

danger, and could have directed fire fighters to the most dan- 
gerous areas; and what is even more important, they could 
have facilitated rescue work. Criminal negligence, coupled 
with an inadequate patrol system due to lack of sufficient 
funds, were, in short, the chief causes of the terrible loss of 


life and the enormous property and timber losses. 


ferial Fire Fighters Possible 


The experience of forest officers in fighting fires in the Na- 
tional forests of the Western States has emphasized the im- 
portance of having an efficient scouting service on every large 
fire. Where a fire is confined to one watershed its progress 
ean usually be determined from some high point. But often 
a fire may be burning in several canyons at the same time. 
The general topography of the country, but more specifically 
the depth and width of the canyons, may influence wind condi- 
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tions to such an extent that a fire in one canyon may be headed 
in one direction, while in the next canyon the fire will be 
burning in the opposite direction. If the fire covers a fairly 
large area—for instance, ten or more square miles of a rough 
mountainous country containing no inhabitants and practically 
no transportation system, and where the timber and under- 
brush are so thick that trails must be cut before a pack outfit 
ean reach a suitable site with a camp outfit for the fire fighters 
—the difficulties encountered by a fire scout are readily re- 
alized. It is his job to determine each day how the fight is 
progressing, where fire lines should be constructed, where lines 
need reinforcements; in short, he must secure a detailed knowl- 
edge of the country before he can devise plans of combating 
the fire. In much of the timbered country of the Western 
States it is difficult to travel on foot more than a mile an hour 
due to steep slopes and thick underbrush. The use of aircraft 
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for scouting purposes under such conditions should prove 
most efficacious. It is understood that aircraft were used most 
successfully in directing the forces engaged in fighting the big 
fire in munition warehouses in New Jersey several months ago. 

It is probably premature to discuss the value of aireraft in 
actual forest fire suppression work. I have indicated how air- 
craft, in my judgment, can be used in detecting fires and for 
scouting purposes. Some types of aircraft would lend them- 
selves to the transportation of fire fighters. The suggestion 
has also been made that bombing planes could be used to ad- 
vantage in that fireproof bombs, consisting of certain chem- 
icals, could be hurled on fires in sufficient quantities to extin- 
guish them. How practicable a scheme of this kind might be 
remains to be seen. It goes without saying, however, that the 
adoption of aircraft for patrolling the forested areas of the 
country will create a large field for experiments of many kinds. 





The World’s Aerial Mail wail Passenger Services 


The general directory printed herewith has been compiled 
from the most up-to-date information at hand, and contains a 
comprehensive outline of the world’s aerial mail, passenger 
and express services; those in operation as well as those pro- 
jected. 

United States 


(1) Washington - Philadelphia - New York (128-+- 90 = 218 
miles). Daily mail service, Sundays excepted, by means of 
Curtiss and Standard biplanes (150 hp. Hispano-Suiza en- 
gines). Operated by the Post Office Department. Inaugurated 
May 15, 1918. Average time, Washington-New York, 2 hr. 30 
min.; New York-Washington, 2 hr. 50 min. Postage, first- 
class mail only, 6 cents per ounce; with special delivery service, 
10 cents additional. 

This line will eventually be extended from New York via 
Boston to Montreal, and from Washington via Atlanta to Key 
West, Fla., where it will connect with a line from Key West 
via Havana to Panama, and one from Key West via the West 
Indies to South America. Feeder lines will also be established 
from Philadelphia to Pittsburgh, from Washington to Cin- 
cinnati, and from Atlanta to New Orleans. 

(2) New York-Bellefonte, Pa.-Cleveland-Chicago (215+ 
215 +- 323 = 753 miles). Daily mail service, Sundays ex- 
cepted, by means of Curtiss R4-L and DH biplanes (400 hp. 
Liberty engines). Operated by the Post Office Department. 
To begin operations shortly. Average time, estimated, 9 hr. 
Postage, same as above. 

This line will eventually be extended from Chicago via 
Omaha, Denver and Salt Lake City, to San Francisco, with 
feeder lines from Chicago to St. Louis and Kansas City, from 
Chicago to St. Paul and Minneapolis, from Cleveland to Pitts- 
burgh, and from Salt Lake City to Seattle. 


Austria 


(1) Vienna-Budapest (140 miles). Daily mail service, in- 
augurated July 5, 1918. Postage, Kr. 5.10 ($1.00). 
Denmark 
(1) Copenhagen-Odense-F redericia-Esbjerg (170 miles). 
(2) Copenhagen-Kalundborg-Aarhus (105 miles). 
(3) Copenhagen-Gothenburg-Christiania (330 miles). Daily 
mail service projected. 
France 


(1) Paris-Le Mans-Saint Nazaire (250 miles). 
service by means of twin-engined Letord biplanes. 
Suiza engines.) Inaugurated Aug. 15, 1918. 
3hr. Postage, 75 centimes (15 cents). 

2) Paris-London (240 miles). 

(3) Paris-Lyons (240 miles). 

(4) Lyons-Marseilles (165 miles). 

(5) Marseilles-Nice (140 miles). 

Air mail lines (3) to (5), now being organized, will consti- 
tute the French section of an Inter-Allied air mail service to be 
established between London, Paris, Rome and Constantinople. 

(6) Nice-Ajaccio, Corsica (150 miles). Daily air mail serv- 
ice by means of flying boats, about to begin operations. 

Various air mail lines, operated by the military, are func- 
tioning in Southern Algeria and Morocco, chiefly for carrying 
official correspondence. The organization of an air mail line 


Daily mail 
( Hispano- 
Average time, 


from Marseilles via Algiers to Timbuctoo is now being worked 
out; the sections Biskra-Wargla (240 miles), Wargla-Inifel 
(211 miles) and Inifel-In Salah (223 miles) are in operation. 


Germany 
(1) Berlin-Munich (350 miles). 
service, weather permitting. 
$1 per mile. 
Several other mail and passenger services are operating be- 
tween the larger cities, but no details are available. 


Great Britain 


(1) London-Paris (240 miles). Daily passenger service, 
weather permitting, by means of twin-engined DH-10 bi- 
planes. Now being jointly organized by the Aircraft Trans- 
port and Travel, Ltd., of London, and the Compagnie Générale 
Transaérienne of Paris. Average time, 242-3 hr. Passage, 
both ways, $75. 


Daily mail and passenger 
Average time, 4% hr. Passage, 


Greece 
(1) Athens-Janina (200 miles). 
augurated Aug. 8, 1918. 
(2) Athens-Salonica (220 miles). 
jected. 


Daily mail service; in- 
Daily mail service, pro- 


Italy 

(1) Civitavecchia-Terranova, Sardinia (150 miles). Daily 
mail service by means of flying boats. Inaugurated June 27, 
1917; temporarily discontinued during the winter of 1917-18; 
reopened in March 1918. Average,time, 2 hr. 

(2) Venice-Trieste (70 miles). 

(3) Venice-Pola (80 miles). 

(4) Ancona-Fiume (130 miles). 

(5) Ancona-Zara (90 miles). 

(6) Brindisi-Cattaro (150 miles). 

(7) Brindisi-Vallona (100 miles). 

Organized shortly after the signing of the armistice with 
Austria; operating. 

(8) Genoa-Nice (100 miles). 
(9) Genoa-Florence (120 miles). 

(10) Florence-Rome (140 miles). 

(11) Rome-Brindisi (290 miles). 

Air mail lines (8) to (11), now being worked out, will con- 
stitute the Italian section of an Inter-Allied air mail service 
to be established between London, Paris, Rome and Constanti- 
nople. 

Norway 

(1) Christiania-Stavanger-Bergen-Trondhjem (670 miles). 
Oversea route. 

(2) Christiania-Bergen (200 miles). Overland route. 

(3) Stavanger-Bergen (100 miles). Oversea route. _ 

Projected air mail lines, to be operated by the Norvegian Air 
Routes Co. 

(4) Stavanger-Aberdeen, Scotland (320 miles). Projected 
air mail line, to be jointly operated by the Norvegian Air 
Routes Co. and Aircraft Transport and Travel, Ltd., London. 

Spain 

(1) Madrid-Barcelona (320 miles). 

(2) Barcelona-Palma, Baleares (170 miles). 

Projected air mail lines, to be operated by a Spanish com- 
pany. 
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Curtiss Achievements™ 


1—The design and construction of the fastest fighting airplane ever flown + The d 
Official Government records credit this triplane, which was built for the U.S} entire! 
Navy, known as model 18-T, with 160 miles per hour, carrying full militay} motor 
load, pilot and passenger. This is 15 miles per hour faster than any speed 
ever claimed for an airplane, a truly epoch-making achievement, made possibk§-The d 
by the development of our new model K. motor. lightes 


2—The design and construction for the Navy of the largest flying boats in th endur 


world, colossal crafts capable of carrying five tons useful load. It was one The ‘ 
of these boats that recently carried fifty passengers. motor 


3—The design and construction for the U. S. Navy of the fastest and most efi the U 
cient Seaplane in service anywhere. This craft, which is known as the Curtis: Ameri 
model H-A, with Liberty motor, made an official speed of 126 miles per hour}einal |. 
with full military load, armament, ammunition, pilot and passenger. - forme 





The Curtiss Engineering Corporation is today the center of aeronauitilment, ] 
coming of peace. Glenn H. Curtiss and his engineers have been busy in Grail, resear 
carrying forward the production of suitable commercial types. Aircraft efsigned 
are already available, and are as superior in design, workmanship and perfottifurtiss n 


CURTISS ENGINEERING CORMTTO! 
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+ The development and construction of a 12 cylinder, 400 H.P. motor of an 
entirely new and much lighter type, known as the Curtiss model K-12. These 
motors have undergone exhaustive tests and are already in production. 


eo ews CU 


-The development and construction of the Curtiss model K-6, a new and much 
lighter 6 cylinder motor. This engine develops 160 H.P. and possesses greatest 
endurance and reliability. 


"The development and construction on a large scale of the Curtiss OXX 
motors, and the J-N-4 training planes, which were used almost exclusively by 
the United States and Canada and largely in England for the training of 
American and British aviators. The training of over seven-tenths of the orig- 
t}-inal land and marine flying pilots, -most of whom entered the service and 
formed the nucleus of the United States Aerial Training Forces. 














ment. Its activities, instead of being decreased, will be increased by the 
research laboratories, wind tunnels and shops in perfecting designs and 
Signed for sportsman’s use, mail carrying and other peace-time purposes 
mttiss military planes have proved themselves to be. 


ON, GARDEN CITY, L. L 
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The British airship service, while nominally a branch of the 
Royal Air Force, is in fact attached to the British Navy,be- 
vause the scope of its operations is purely naval. For this 
reason the work accomplished by British airships during the 
war, as well as developments in design have, up to the signing 
of the armistice, been kept as secret as the other operations of 
the “silent service.” Considerable interest attaches therefore 
to the following semi-official statement, issued by the British 
Air Ministry, as it affords the first authoritative presentation 
of the development and operations of British airships during 
the war. The figures given relative to man power required for 
operating airships, casualties per flight mileage, and non-flying 
days, are particularly worthy of note. 





The outbreak of war found the Royal Navy in possession of 
seven airships, all of the non-rigid type. On October 31, 1918, 
the number was 103, including rigid and non-rigids. Four of 


British Airship Development and Operations 


Coastal and North Sea. Of the last three, the S.S. is rigged 
externally to Eta patches, while the Coastal and North Sea 
use the Astra system. 

Small S.S. ships were first constructed in 1915, and at once 
proved their value. An improved class known as 8.8. Zero 
held the field until the advent of the S.S. Twin in 1917. The 
Zero has a blunt-nosed envelope, with its greatest diameter 
about a quarter of the length from the nose. Its cubic capacity 
is 70,000 ft., its length is 145 ft., and its greatest diameter 29 ft, 
The car carries a crew of three. The record flight for a Zero 
lasted for 50 hr., 55 min. 

The Twin has, as its name implies, twin engines, two 75 hp. 
Hawks. Its capacity is 100,000 eu. ft. Its length is 164.5 ft., 
the greatest diameter being about 32 ft. It is considered a 
most useful and satisfactory class, and is now supplanting the 
other 8.8. classes. 

The Coastal type has a capacity of 200,000 eu. ft., and its 




















BritisH Coastat TyPe AIRSHIP 
(C) Underwood and Underwood 


the original seven had been taken over from the Army on 
December 31, 1913. The first British airship, “ Nulli Seeun- 
dus,” appeared in the air in 1907. She was of the semi-rigid 
type. That is to say, she had a rigid framework running fore 
and aft along the bottom of the envelope, and to this the car 
was attached. She was deleted before the outbreak of war. 
The “ Beta” dated from 1910. She was a non-rigid, and the 
ear was rigged to a girdle of fabric stuck and sewn round the 
envelope. Later in the same year the “ Gamma” was produced, 
and was the first Army airship to be fitted with swivelling 
propellers. The “ Delta,” built in 1912, was remarkable for the 
use of “ dope” on her envelope to prevent gas leakage. The 
“Eta,” built in 1913, gave her name to the “Eta patch” 
system of attaching rigging cables to the exterior of the 
envelope. This was a great improvement on the girdle system. 
These last four ships were in use when war broke out, and the 
“ Beta” observed for the Belgian artillery in 1915. 

The Navy commenced airship experiments in 1911 with a 
rigid, which was accidentally broken in two before she made a 
flight, Nos. 2, 3, and 4 were non-rigids. Of these No. 2 was 
the parent of the S. S. (Submarine Scout) type. No. 3 was 
an Astra Torres, trilobe in shape, with internal rigging, built 
in Paris. No. 3 patrolled the Channel during the crossing of 
the Expeditionary Foree, and was subsequently employed for 
a while in Belgium. No. 4 was a Parseval, bought from Ger- 
many, of 360,000 eubie feet capacity. The Parseval type is 
rigged externally to a girdle. On the night of August 5-6, 
1914, this ship patrolled the, @hannel from 7 p.m. till 5.30 a.m. 

Non-Rigid Airships 


During the war four types of non-rigid airships have been 
-Parseval, Submarine Scout, 


eonstructed in Great Britain:- 
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ear will hold five men. Airships of this type did most of the 
long distance patrols during the last two years of the war, and 
were largely employed in conveying ships from beyond the 
Scilly Isles up the Channel. Their work has been most satisfae- 
tory, but they are now being supplanted by an improved class 
known as the C* (Coastal Star). It is slightly larger (211.56 
ft. long and greatest diameter 42.8 ft.), and the envelope is of 
a better stream-line shape to minimize air disturbance. The 
first C* appeared in January, 1918, and nine more were added 
before Oct. 31. The C* has a 110 hp. Berliet forward and a 
260 hp. Fiat aft. 

The “ North Sea” type was designed as a scout to act with 
the fleet or to carry out patrols of 20 hr. Its envelope has a 
capacity of 360,000 cu. ft., and the car can carry a crew of 20, 
the normal crew being 10. Since the signing of the armistice 
a North Sea ship has made a flight of 61 hr., 21 min., which 
is a record for a non-rigid, and is believed to have been sur- 
passed only by two performances of German Zeppelins. The 
length is 262 ft., greatest diameter 55 ft., and it is fitted with 
two 275 hp. Eagle or two 260 hp. Fiat engines. 


Rigid Airships 


After the misfortune to the first naval airship no rigid was 
produced in Great Britain until December, 1916, so that this 
country was for the first two years of the war some twelve 
years behind Germany in the construction of rigid airships. 
By Jan. 1, 1918, however, four British rigids were in commis- 
sion. This type is composed of frames of duralumin girders. 
The whole framework is enveloped in a fabrie cover. Inside 
are the gas bags, which are thus protected from the action of 
sun and moisture. No. 23, which has recently been seen several 
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times over London, is 540 ft. long and has a cubic capacity of 
approximately 1,000,000 ft. A more recent British rigid has 
a capacity 50 per cent greater, while others larger still are on 
the stocks. 

Functions of Airships 

During the war the functions of airships have been two— 
namely, to combat the submarine menace and to act as scouts 
for the fleet. Bomb-dropping raids over land were not at- 
tempted by British airships, and were only considered of minor 
importance by the Germans. 

Rigid airships are the best of scouts for a fleet. The Ger- 
mans owed their escape after the battle of Jutland to their 
Zeppelins. It was Zeppelins which made possible the escape 
of the flotilla which raided Scearboro’ on Easter Monday, 
1916; and it was Zeppelins which enabled U-boats to torpedo 
H.M.S. Nottingham and Falmouth. 

The struggle with the submarine menace entailed two sorts 
of work, patrol and convoy. While on patrol the airships, 
particularly the 8.S. type, were able to compass the destruction 
of numerous submarines, either by using their own bombs or 
by summoning surface craft. They were also able to direct 
vessels out of a danger zone. Mines were likewise observed 
and destroyed. 

The system of convoy by airship proved extremely success- 
ful. No ship was ever sunk while under escort from the air. 
This work was very arduous and required constant vigilance. 

Airships are not so independent of weather as are heavier- 
than-air craft, but it is interesting to note that in 1918 up to 
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the signing of the armistice there were only nine days on which 
no flying took place. 
Man Power Required 

It is a popular belief that airships require an extravagant 
number of mechanics. When the number of flying hours is set 
against the number of hands employed, airships are shown to 
be more economical in man-power than heavier-than-air craft, 
as the following figures show: 


Airplanes 
and 
Seaplanes. 
Men employed per hour flown........ 3.52 
Hours flown per man employed...... 1.04 40 
Averag2 duration of patrol.......... 6 hr. 17 min. 2 hr. 2 min. 


The following table shows the hours flown from 1915 to 
Oct. 31, 1918: 


Airships. 
1.62 


Hours. 
a 5d 6 a8 k:d0 tao 0:5 aE pe Oa Be Aw ale ae 339 
Ro ai ada 0.6 np 64 2 aA Ao Rain ee ee 7,078 
Din gv lcsk ons ones HAS Dee he aka eae 22,389 
ihe Aiwa d pn 8306s Bin he RRO Cetera eee 53,554 


The total casualties to airship personnel during the war were 
239, of which 48 were fatalities due to flying accidents and 
enemy action. For every fatality suffered, 42,548 miles were 
flown. In the airship service credit is claimed, not for losses 
suffered, but for losses inflicted on the enemy, and for averting 
losses from one’s own side. When the potential destructiveness 
of each U-boat is considered, the services of the airships in 
securing the food supply of Great Britain and escorting troop- 
ships cannot easily be overrated. 


Description of the Loening Monoplane 


In his extensive report on American aviation recently made 
to the British Air Ministry, and cireularized throughout the 
Technical Sections of the Allies, Col. Lord Semphill, R. A. F., 
reported in detail upon the Loening monoplane as one of the 
most advanced and original designs that have ever been pro- 
duced, and with such great promise of success that it was well 
worthy of the most extensive development and study. Ameri- 
¢an officers of both the Army and Navy Service and several 
American engineers, notably Messrs. Crane, Willard and 


In the tests made by the manufacturer at Mineola during 
last summer and fall, the machine showed a high speed of 
146 m.p.h., and on one occasion climbed to 24,000 ft. in 43 min. 
with pilot, passenger, two hours fuel and considerable gun 
equipment, thus establishing an unofficial height record for 
two-seaters. The new monoplane of the same type tested at 
Dayton by the U. S. Army showed practically the same high 
speed, and climbed—with a live load almost equal to the weight 
of the airplane—16,000 ft. in 18 min. 




















THREE-QUARTER REAR VIEW 


Vought, who knew what Grover C. Loening had been working 
on for many years were confident and encouraging in their at- 
titude so that when the final successful performances were an- 
nounced by the War Department after its tests at Dayton, little 
surprise was shown except by those who have so erroneously 
maintained in the past that American designers were incapable 
of producing the most advanced types of fighting airplane by 
their own efforts. 

Generally speaking, in its actual performance the Loening 
monoplane has, with the full two-seater fighter load carried by 
the DeHaviland, LePére, Bristol, ete., not only exceeded all the 
performances of these machines, but has with this same load 
equalled, if not exceeded, all of the performances of the very 
best European single seaters with the same engine, such as the 
Spad, Sopwith, Martinside, ete. 


The American aviation world has followed the progress of 
this new design with great interest, and there is a somewhat 
general regret that the war should have ended before this ma- 
chine could demonstrate, in actual service, the superiority of 
American high-speed fighter design. However, there are so 
many other uses that,a machine of this type can be put to that 
continued development is looked forward to and promised by 
Mr. Loening. 

The first monoplanes of this type were, as a matter of fact, 
ordered from Mr. Loening by the Wright-Martin Aircraft 
Corp., for the express purpose cf serving as flying laboratories 
for the 300 hp. Hispano-Suiza engine of very high perform- 
ance. The military advantages of the design, however, were so 
obvious that the machines were quickly taken over by the 
Air Service of the Army. 















































760 AVIATION January 15, 1919 


—— > 



































QuTLINE DRAWINGS OF THE 
LOENING MONOPLANE 
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During the tests conducted by both the manufacturer and 
the Army at Mineola and at Dayton, a dozen or so expert 
military aviators repeatedly put the machine through every 
conceivable maneuver, and—as Mr. Loening has frequently 
pointed out—their cooperation and assistance, in particular 
that of Capt. W. P. Jacobs, Lieut. R. A. Willis, Capt. Caleb 
Bragg, Col. Smith-Barry, R. A. F., O. M. Bounds, Major R. 
W. Schroeder, amongst others, has been of great value in de- 
veloping the finer points of the machine. 

One of the most important contributions to the art of avia- 
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withstand on actual sand test a load of 35 lb. per sq. ft. area. 
Throughout the machine, it is apparent that the design has 

been particularly studied for production in great quantities as 

the machine has been found to be extremely easy to build. 


Military Features 


The visibility afforded to the pilot is so complete that he has 
practically no blind spots at all. He can see either above or 
below the wings or to either side, and in addition to that can 
see quite well in the front, due to the narrowness of the body. 

















Sive View 


tion that is made by the Loening monoplane is in the novel de- 
sign of the wing structure which gives a great strength against 
drift stresses and makes the whole machine a rigid unit, quite 
as strong and solid against twisting stresses as any biplane. 
The outstanding feature of the machine is the manner, original 
with Mr. Loening, in which the wings fasten to the upper body 
longitudinals, and are braced by two enormous braces to the 
bottom of the body. This method of wing bracing has so much 
simplified the construction of the machine, that it has permit- 
ted to cut in half the weight of airplane structures heretofore 
used. 

When it is realized that this machine weighs with the same 
engine and the same load, some 400 Ib. less in dead weight than, 
for example, the Bristol fighter, the greatly superior perform- 
ances of the Loening monoplane are readily explained. 

A very interesting feature of the design proven by the tests 
made is the slow speed on landing and general buoyancy of the 
machine, despite the fact that the wing loading has gradually 
heen stepped up to almost 12 lb. per sq. ft. 


Construction 


The wings, body, tail surfaces, landing gear, ete., are all 
built of most approved spruce and metal fitting airplane con- 
struction. All metal fittings are of stamped sheet metal, with 
practically no brazed or welded parts; all joints are pin con- 
nected, particularly the joints of the main wing braces to the 
wings and body, which are free to move in any direction, so 
that vibration will not fatigue these members. In addition to 
which, all parts are readily adjustable for alignment. 


Safety Factor 


Sand load tests that have been carried on exhaustively to 
prove the strength of the machine show a safety factor of 14 
on drift 8tresses, and a safety factor of 8 on lift stresses. The 
machine has frequently been dived and there is no evidence 
that the wing structure is weak in any way; and sand load 
tests have shown that, owing to the deep chord and the ex- 
cellent manner in which the wings are braced, the usual failures 
of monoplanes on drift stresses has been eliminated. In fact, 
the wings on edge are strong enough to take a backward 
resistance in diving equivalent to the weight of the entire ma- 
chine with an ample factor of security. 

All tail surfaces and fin surfaces, stabilizers, rudders, ete., 


These features, as combined on this machine, are the results of 
three or four years experimenting by Mr. Loening which gives 
him priority over all others in the invention of this type of 
monoplane. 

The Gun Range 


The gun range is also very good, particularly as the gunner 
an shoot forward, the only obstruction being the are of the 
airserew. 

The deep body offers ample room for all kinds of military 
equipment, oxygen tanks, wireless apparatus, cameras, ete., 
and in addition to that the arrangement of the cowls is such 
as to give the occupants ample protection against the wind 
without interfering with the view. The construction has every- 
where been studied so as to give maximum strength to ull of 
the parts that are vital due to damage from bullets. This is 
particularly true of the main braces supporting the wings 
which can be half shot away before they will lose the safety 
factor of 8 provided. 

Engine Installation 


The engine installation of the machine is particularly well 
studied. Although the engine is left out in the open, it is found 
not to inerease head resistance greatly, while it vastly improves 
the performance of the engine, and its durability, as it is not 
suffocated under a cowl. The radiator is placed in a particular- 
ly advantageous location where it gets a full blast of air and 
in addition can be easily shuttered. Practically all connections 
on the engine are accessible without taking off any cowls, and 
the whole installation is exceedingly easy to inspect and to 
erect. The engine can be taken out without taking off the radi- 
ator, and the latter can be taken off without removing the air- 
screw. In addition to that the design is so worked out that the 
front bulk head, instrument boards, engine bed, cowls, radiator, 
ete., all form one unit, made and connected up on a sub-assem- 
bly and packed as a unit, which greatly facilitates the final 
assembly of the machine. 

Performance 

In exhaustive tests on flight performances of the machine 
it has been found that the machine lands very slowly, gets off 
the ground in 4 seconds from a dead start, and that in flight 
the machine is very easy to handle on all its controls in spirals, 
loops, barrel rolls, ete. All of which maneuvers the machine 
appears to make with the celerity of a single seater. 

















































The performances of the machine with full load are as fol- 
lows: Speed range, 48 m.p.h. slow speed to 146 m.p.h. high 
speed; indicated ceiling, 26,000 ft. light load, 22,000 ft. heavy 
load. 

In addition to the usual maneuvers it is found that the ma- 
chine will climb vertically for several hundred feet under 
perfect control and also that the design lends itself to an ex 
traordinary quick barrel turn both of which maneuvers would 
appear to work out most valuable in air fighting. 

There is no evidence on the extent of flying that has been 
made on this machine of the weakness generally attributed to 
monoplanes and the designers are confident that this whole 
prejudice is due merely to the faulty design of monoplanes that 
have been brought out. It is rightly pointed out that the 
Nieuport scout, for example, is aerodynamically essentially a 
monoplane, just as is this machine, but has not generally been 
found for its weight any weaker than similar light biplanes. 

The distinctions between monoplanes, biplanes, triplanes, 
ete., are as a matter of fact v hazy since the whole question 
from an engineering standg@mt is one of the distribution of 
weight and wing surfage,-and the efficiency with which the 
“arrying surface is braced‘and blended into the design of any 
particular machine. It is generally conceded by those who have 
studied the Loening monoplane that it is one of the first de- 
signs in which the engine installation and the military features 
(mounting of instruments, guns, ete.), have been co-ordinated 


Europe Organizing 


Mr. Holt Thomas, whose paper on commercial aeronautics 
read before the Royal Aeronautical Society in May, 1917, is 
generally regarded as a classic on the subject, has made pub- 
lic through the London press his plans relative to the trans- 
portation of passengers and mails by airplane. It should 
ve noted that Mr. Thomas is president of the Aircraft Manu- 
facturing Co., Ltd., of London, which firm has produced to 
the designs of Capt. G. de Haviland, R. A. F., the various 
DH airplanes. 

“The whole essence of aerial transport,’ Mr. Thomas is 
quoted saying, “is speed. The journey from London to Paris, 
for example, must be covered in two hours and a half, or less. 
Before the war it took by the quickest route about seven hours. 
If an airplane goes only 50 miles an hour and takes about five 
hours on the journey it is not in the least likely that anybody 
would care to travel by it. But at a hundred miles an hour 
the position is quite reversed, and the comparison between 
aircraft and other means of travel is to the great advantage 
of aircraft. 


To Use Twin-engined Planes 


“ We have specialized in the last eighteen months on weight- 
carrying, combined with high speed. The D.H. 10, for in- 
stanee, which was designed for long-distance bombing raids 
into Germany, but will now be used for commercial purposes, 
aceording to the official records does 128 m.p.h., carries 3,250 
lh, climbs 5,000 feet in five minutes, and, what is perhaps 
more marvelous for a two-engine machine of this type, loops 
the loop and performs any acrobacy which is usually only 
demanded of a fighting scout. 

“There is, indeed, no quality that the war has enforced 
upon our designers which is not absolutely necessary for the 
commercial machine. We shall use the D.H. 10 for commer- 
cial purposes in the immediate future, and carry, I hope, 
mails as well as passengers. 

“T have been just as enthusiastic over commercial transport 
us I was ten years ago over the use of aircraft for military 
purposes; and although naturally we have been compelled to 
devote ourselves entirely to war purposes, it has not prevented 
us from making our preliminary arrangements. 

“The first point I have recognized with regard to linking 
up the world by aerial route is the fact that, very unfortu- 
nately, British celestial rights apparently end in mid-Channel. 
It is very unlikely, therefore, that the French Government will 
allow an all-British enterprise to run a mail to Paris, or that 
the Italian Government will permit an all-British mail to 
Rome, or the Indian Government an English mail to Madras, 
without Italian and Indian interests being considered. Nor 
is the Norwegian Government likely to allow a mail from 
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from the very start into an harmonious unit of great efficiency, 
beeause they were considered the fundamentals around which 
a simple airplane structure was devised. 

_ principal characteristics of the Loening monoplane are 
as follows: 


Areas 
’ Sq. Ft. 
Main planes, total er , : aioe 338.9 
Upper planes, including ailerons eaied ; . 214.9 
Strut planes veer , 24.0 
Ailerons (2) ° haces eee ort , 24.0 
Fins (2) ‘ : éadcieuy aac , 8.8 
Stabilizer 2 - . selenide ° 14.9 
Rudders (2) P oe 9.0 
NS i ol a See od wm gn hme wack een ae aM eae a 15.0 
W eights 
Lb. 
Weight, empty ss Bal ake alae 1,328 
OM 0 SSS eee are re ee, ‘ 360 
EY OU ai 5.6 a 6 3S c.0'u dé wn a earadlabrenecs Wn a teenies : 680 
S's. al wres wal ae w bod ak ae ks a ata eel ‘<6 


Power Plant 
Engine, Hispano-Suiza, model H, developing 340 hp. at 1,800 r.p.m. 
Weight, including airscrew, 618 lb. Fuel consumption per hp.-hr., 
0.53 Ib. 


Performances 


Altitude. Speed. Climb. 
Sealevel 146 m.p.h. 0 min. 
ee 20 min. 


24.600 ft 


Passenger Air Lines 


Aberdeen to S.avanger without Norwegians as well as British 
being behind it. An aerial service between London and Paris 
must necessarily include the rights of Franco-British capital, 
Franco-British aireraft construction, Franco-British pilots, 
and, indeed, an international combine in every detail. 

“Facing these facts—for I think they are facts—I have 
been for a long time past making certain arrangements. In 
Norway I have caused to be started a company of national 
importance, ‘Det Norske Luftfartrederi <Aktieselskap, at 
Christiania for the purpose of joining up with my company, 
Aireraft Travel and Transport, Ltd., which is under exactly 
the same direction as the Aircraft Co. and my other aviation 
enterprises, with the object of organizing and of establishing 
un aerial mail between Great Britain and Norway. 

“Tn the same way my allied company in France, the Com- 
pagnie Générale Transaérienne, has an agreement with mine 
generally as to aerial services between France and England. 


London to India 


“In Italy I am in alliance with the Societa Transporti 
Aerei Internazionali, of which our recent celebrated guest in 
London, Prince Colonna, is president. I expect the Aerial 
Transportation Co. of India, whose business interests are in 
the hands of Messrs. Tata, Ltd., to link up the still further 
journeys from London, through France and Italy to India. 
Arrangements are also completed for another link throughout 
South Africa, from the Cape to Cairo. 

“In the paper I read before the Royal Aeronautical Society 
in May, 1917, I took as a safe actual speed 80 m.p.h. We 
could, I think, now take 100 miles, as we have machines doing 
130. But taking the same figure of 80 m.p.h., Rome can be 
reached by aerial service in 12% hours from London instead 
of 42 hours by the quickest route before the war, and Con- 
stantinople in 20 hours instead of 72. At the same speed, 
which I think is underestimated on today’s conditions, Bom- 
bay is about two days’ journey by air from London, and 
Tokyo four or five days. 

“The commercial machine, even though it should be going 
on a, journey from England to India, must always be within 
touch, not necessarily of an aerodrome, but of an alighting 
ground. My idea is that there should be landing grounds 
every ten miles throughout the world, with wireless or tele- 
phonic means of communication with depots, so that if, say, 
your mail came down through engine failure, all that a pilot 
would have to do would be to telephone to the nearest depot, 
‘I am down with engine failure on Ground 18,’ and within 
a very short period a fresh machine and a fresh pilot would 
be speeding to his assistance.” 
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Manufacturers’ Aireraft Association, 


The banquet of the 
which took place on Jan. 7 at the Hotel Waldorf-Astoria, was 
one of the most notable gatherings which have brought together 
the aircraft industry and the air services in a proclamation of 
faith in the future of aerial navigation. 


Among those present were: Major-Gen. W. L. 
Director of Military Aeronautics; Col. J. A. Mars, Director 
of Aircraft Production; Capt. N. E. Irvin, U. S. N., Director, 
Naval Aviation Division; John D. Ryan, W. C. Potter, Dr. 
S. W. Stratton, Seeretary, Bureau of Standards; Grosvenor B. 
Clarkson, Director, Council of National Defense; Rear-Ad- 
miral William 8. Smith, of the Naval Consulting Board; Otto 
M. Praeger, Second Assistant Postmaster-General; Col. W. A. 
Bishop, R. A. F.; Major H. Dourif, French Air Service; Lieut. 
A. Cantoni, Italian Royal Air Service; Frank H. Russell, 
Benjamin S. Foss, and Harry B. Mingle, president, secretary 
and treasurer, respectively, of the Manufacturers’ Aircraft 
Association; Col. W. 8S. Patterson, Lieut.-Com. R. M. Ream, 
Major A. C. Moore, Major H. W. Lake, Lieut.-Col. Oscar 
Westover, Lieut.-Col. L. S. Horner, Lieut. L. Beloni, A. G. 
Batchelder, Glenn L. Martin, Lieut.-Col. B. T. Castle, L. D. 
Gardner, Major C. B. Ely, Col. W. E. Gillmore, Col. A. Miller, 
Col. H. W. Gregg, Lieut.-Col. Chester Goodier, Lieut.-Com. 
H. Wesson, U. 8S. N.; Lieut.-Com. H. B. Luther, U. S. N.; 
Capt. Robert A. Bartlett, Major James Barnes, Major Howard 
Wehrle, Lieut.-Com. N. B. Hall, Chas. F. Willard, Lieut.-Col. 
G. W. Mixter, Lieut.-Col. W. F. Harmon, Dr. Jas. S. Ames, 
W. Redmond Cross, W. D. Gash, Lieut.-Col. J. S. Sullivan, 
Col. S. E. Wolf, Major G. R. Wadsworth, E. R. Preston, 
Willard Seiberling, E. F. Gallaudet, Rodman Wanamaker, 
C. H. Manley, Glenn H. Curtiss, Com. J. H. Towers, U. S. N.; 
Lieut.-Col. T. E. Gilmore, Col. F. R. Kenney, Col. E. A. Deeds, 
8. S. Bradley, Murray Hulbert, Brig.-Gen. C. F. Lee, W. S. 
Saunders, C. H. Day, W. Benton Crisp, Lieut.-Col. H. C. 
Marmon. 


Kenly, 


Silent Tribute to Roosevelt 

The banquet opened with a silent toast to Theodore Roose- 
velt, those present rising to their feet in the darkened room, 
after which Chairman Frank H. Russell introduced the speak- 
ers of the evening. Excerpts from some of the speeches are 
printed herewith. 

Colonel Bishop’s Speech 

Speaking of the future of aviation, one can only say that 
aviation has been made by this great war. At the beginning 
of the war it was a dream of the pioneer fliers that flying 
machines should help to scout and do other work, and they 
did at the beginning of the war, but no dreams that those 
pioneer fliers could possibly have had could picture the won- 
derful development which aviation has had during the past 
four years. 

[ feel convinced—and really I have seen airplanes do some 
extraordinary things—lI feel absolutely convinced that the fu- 
ture of aviation is not in warfare; it is in commerce, and | 
think that the wonderful record the science of flying has had 
will be equaled and surpassed in the next few years by the 
development of commercial aviation. The first startling thing 
will be the trans-Atlantic flight, and as every man here knows, 
that is not far off—not for one machine, but for many ma- 
chines, 

At the end of another year, I feel quite confident that scores 
of machines will have crossed the Atlantic. 

And a great number of men here tonight will doubtlessly 
take that trip. This trip will without doubt be done not only 
in the big machines, but in the small machines. Both of these 
types have their advantages for commerce. The general idea 
amongst the outside public seemed sometimes to be that the 
only machine fit for commercial purposes is the big, many 
engined machine. This machine undoubtedly has tremendous 
advantages in earrying weight, in going long distances, and, by 
reason of its two, three or four engines, it may be more 
reliable, but the engines which have been turned out of late 
in your country, in England and France and Italy, have shown 
us that single engine machines may now be reckoned upon to 
be absolutely reliable, and that a person flying a machine 
with one engine, one of the good ones, may rely on that engine 
not to let him down. 
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This is undoubtedly the biggest step that flying has taken, 
because in the past the people were very frightened of flying 
over bad country, continually worrying, I have done it myself, 
of landing in corn fields, and like fields, woods and all sorts 
of things—now with engines that one ean rely on, we feel 
absolutely confident that it will carry you through. The little 
machine, by which I mean the two, three, or four passenger 
machine, will be cheaper to run, cheaper to handle on the 
ground and cheaper in every way. It will, of course, not 
bring the same results, with the one exception of speed, and it 
will always be the fast machine. 


John D. Ryan’s Speech 


I think the peace requirements—and I don’t believe I am 
over optimistic—will in time startle the world. I don’t think 
it is coming today, and I should regret very much if it were 
pushed too much. I think with eare and caution and develop- 
ment, and trial, that the airplane can be made as necessary 
in peace, almost as it is in war, and I believe it is in good 
hands. I am out of the aircraft, as you all know, I am back 
a plain citizen, but I have great intérest in it and its future. 
I should hate above all to see aircraft, particularly for the 
defense of the country, go by the board. 

I should think that it would be plain to almost anybody 
that in the necessity for the defense of a great country like 
ours, with a great coast line like ours, a very extensive air- 
craft program is a very desirable thing. I think the science 
of aviation should be encouraged in every possible way, I 
would have an academy of aviation, just as we have a military 
academy at West Point, and a Naval Academy at Annapolis. 
I would educate the boys in this country from the time they 
are boys, in aviation, strictly and almost exclusively, and I 
think that with the proper expenditure and the proper direc- 
tion, that within five years from now an enemy fleet that 
attempted to reach the shores of the United States would be 
detected and located so far out at sea that it would be put out 
of business three or four hundred miles beyond the reach of the 
shore. 

We now have planes that have a long range; we will have 
planes with a longer range, not necessarily the fastest planes, 
but planes with a long range that could absolutely detect the 
presence of a hostile fleet on its way to these shores, at least 
tive or six hundred miles before they could reach us. Not 
depreciating in any way the great naval defense that we want 
in this country, and that we must have, I would say the 
planes could locate the fleet and the navy could destroy it. 
We could be told where it was and destroy it before it could 
reach us. 

Otto Praeger’s Speech 

What the Post Office Department will need is a plane capa- 
ble of meeting the needs of commerce, and as far as we are 
concerned we are going to continue to salvage such of the 
material as the Secretary of War and the Secretary of the 
Navy will turn over to us, adapting their methods to mail 
needs. We ean just as well do that as to buy new planes built 
along the old lines. 

So today I am satisfied you will have a machine that will 
not only meet the wants of the Post Office Department, but 
of commerce generally. It should be a machine that will not 
have marvelous speed, terrific climb, or great ceiling at the 
expense of carrying capacity, or stability, or strength of con- 
struction. Also, it must be a machine that will overcome the 
radiator troubles, and those seore of troubles that develop in 
the air and foree landing. 

When you get such a ship—and I don’t think it will be very 
long until you solve those problems—then you will have a ma- 
chine which will command a market outside of the Government 
needs, which will be in such demand that all the orders that 
you get from the War Department or the Navy, or the Post 
Office Department, will pale into insignificance in comparison 
with what you will get from the commercial world. 

You must realize, naturally, that under such conditions the 
development of the aerial mail is going to be slow, and upon 
the development of commercial machines, which will be de- 
pendable in cross-country work, is going to depend not only 
the rapidity of the progress of the aerial mail, but of all avia- 
tion. 


























































Our Air Service in France 


A brief review of operations of the American Air Service 
in France, up to November 12, is contained in a cable from 
Major General Harbord to the Director of Air Service. It is 
dated December 18 and below is a summary: 

There were in operation on the front thirty-nine American 
Aero Squadrons, distributed as follows: Twenty pursuit, one 
night bombardment, six day bombardment, five army observa- 
tion, twelve corps observation and one night observation. 

Enemy planes, brought down by American flyers, included 
491 contirmed and 354 unconfirmed, making a total of 845. A 
total of eighty-two enemy balloons are reported as destroyed, 
of which fifty-seven were confirmed. On the other hand, the 
Air Service lost only 271 planes and forty-five balloons. 

Concerning commissioned personnel casualties, there were 
109 killed, 103 wounded, 200 missing, twenty-seven prisoners 
and three interned, making a total of 442. 

The Air Service included in the zone of advance 2161 officers, 
22,351 soldiers, a total of 24,512 at the actual front. There 
were also 4643 officers and 28,353 soldiers in the service of 
supply. With the French armies there were detailed eight 
American flying officers, and with the British Expeditionary 
Forces forty-nine officers and 525 soldiers. The total personne! 
in France consisted of 6861 officers and 51,229 soldiers, a total 
air strength of 58,090. Air Service mechanics regiments with 
the French Army included 109 officers and 4744 soldiers. 

The flying personnel under instruction included 1323 pilots, 
assigned as follows: preliminary, 126; advanced, 29; pursuit, 
850; observation, 140; day bombing, 77, and night bomb 
ing, 101. 

Observers in training included 563 artillery, 65 day bombing 
and 61 night bombing, a total of 689 officers. This made the 
aggregate in training 2012. The flying personnel awaiting 
instruction included 155 pilots and 59 observers. 

Graduations included 6069 pilots, divided as follows: Pre- 
liminary, 1573; advanced, 2359; pursuit, 1160; observation, 
723; day bombing, 329, and night bombing, 25. 

Also a total of 2045 observers divided as follows: Pursuit, 
88; artillery, 1425; day bombing, 390, and night bombing, 142. 

A total of 159 individuals is reported as having been killed 
in training. 

The number of planes, by type, received from all sources 
by the A. E. F. between Sept. 12, 1917, and Nov. 16, 1918, 
is as follows: 

Pursuit for service, 3337; pursuit for schools, 90. 

Observation for service, 3421; observation for schools, 664. 

Day bombing for service, 421; day bombing for schools, 85 

Night reconnaissance, 31. 

Other planes received included 2285 training planes, 30 
experimental planes and 108 miscellaneous, making a total 
of 10,472. 

Eight different schools under American control were estab 
lished in France and designed for training 3800 officers and 
11,700 men, as follows: 

Tours—Observers: 916 officers and 2121 soldiers. 

Issoudun—General flying: 2175 officers and 6100 soldiers. 

Clermont-Ferrand—Bombardment: 120 officers and 660 
soldiers. 

St. Jean des Monts 
soldiers. 

Souse—Artillery firing point: 256 officers and 750 soldiers. 

Coetquidan—Artillery firing point: 25 officers and 120 sol 
diers. 

Menecon 

Chatillon sur Seine 


Aerial gunners: 92 officers and 1500 


Artillery firing point: 20 officers and 110 soldiers 
Observers: 204 officers and 373 soldiers. 


New Firm with a New Object 


The United Aireraft Engineering Corp. has just been or- 
ganized by E. G. Diffin, Roy U. Conger and M. B. Stout, with 
offices at 52 Vanderbilt Avenue, New York, with the object to 
promote the development of commercial and military aeronau- 
tics, to make the abilities of the leading aeronautical engineers 
available to the industry in this endeavor, and to develop air- 
eraft engineering, the work to be international in its scope. 
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B. Russell Shaw Invents Vertimeter 


With the release from the Airplane Engineering Division of 
the technical men who have been serving the Government dur. 
ing the war, the industry will be able to obtain detailed in. 
formation of recent developments in aeronautics at first hand, 
Among those who have of late left the service to take up the 
work of consulting aeronautical engineer is B. Russell Shay, 
who during the war was Assistant Director of Flying at 
MeCook Field, where all American and foreign machines were 











Mr. Shaw's active interest in 
aeronautics dates from 1908. He has built and flown a nun- 
ber of machines of his own design. In the early days he was 
in charge of the engineering department of the Wright Broth- 
ers, and before entering war service was a designer for the 
Wright-Martin Aireraft Corp. 

Mr. Shaw has recently developed an instrument called Verti- 
meter, which indicates to the pilot at a glance the rate of aseent 
and descent. 


tested under his supervision. 


The instrument is small and easily mounted on the dash. 
The readings are made easy by a direct and large seale. The 
Vertimeter consists of a head or the instrument proper and a 
nickel-plated stream-line tank which mounts on the under side 
of the airplane body. Any small variation in the steady 
climb or. descent of the machine is instantly shown on the 
instrument, which makes it possible to maintain a steady climb. 

The Vertimeter registers zero within five seconds after a level 
flight is started at any altitude, and this reading is not affected 
by opening or closing the engine throttle, as is the case with 
all statoscopes now on the market. This instrument also pre- 
vents stalls while flying through a fog by indicating to the pilot 
the instant he has reached or passed his maximum climb. 

The Vertimeter is manufactured by the Aeronautie Instru- 
ment Co., 32 East 23rd Street, New York. 


New York to Have Flying Police 


New York City Police aviators will begin work next Spring, 
when the new police aviation system is put into active opera- 
tion. This announcement was made December 22 by Major 
Walter L. Fairchild, president of the Board of Governors of 
the Aviation School, who said that plans were complete and 
that the training of the pilots had begun already. 


The sehool is under the supervision of Special Deputy Com- 
missioner Rodman Wanamaker, and is a department of the 
Police Reserves. Harry 8. Harkness is Chairman of the Ex 
ecutive Committee and Jefferson De Mont Thompson is @ 
charge of the Finance Committee. The school was moved 
December 1 to the Arsenal Police Station, in Central Park at 
Sixty-sixth Street, where 150 men are in training under Capt. 


A. L. G. Fritz. 


Polar Exploration by Air 
Announcement is made that plans are maturing for the 
exploration of the north Polar regions next summer by means 
of airplane. It is understood that Capt. Robert A. Bartlett, 
who commanded the Roosevelt in a previous expedition, 8 
slated to head the new venture. 
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The efficiency of the Curtiss Flying Boats and the 
patriotic enthusiasm of Curtiss men who have made them, 
will stand as permanent expressions of true Americanism 
in the history of the Great War. 


x «(C____, Co SSS 
Lor N. Y. 


RTISS AEROPLANE & MOTOR CORPORATION, Buffalo, SS 
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The care or technique exercised in applying 
luminous material to the dials of aeronautic 
instruments has an important bearing on the 
results obtained. 

We maintain a large force of operatives who 
are highly skilled in this particular work. 
Our service is immediately available to in- 
strument manufacturers in all parts of the 
country. 

We use only Luma, the world’s best Radium 
F tee Oreyestoleltiree 








imates and full information upon request 


RADIUM DIAL Co 


GENERAL OFFICES- PITTSBURGH, PA. 
LITTLE BLDG., BOSTON -MARSHALL-FIELD ANNEX BLDG., CHICAGO 
501 FIFTH AVE. NEW YORK. 
DIAL PAINTING FACTORIES -PITTSBURGH-LONG ISLAND CITY-CHICAGO- BOSTON 








a counterbalanced aviation 
crankshaft.... 


Patented July 10th, 1917 


one of the |8 different 

models we are now making 

for 14 aviation motor companies . 
reduces vibration and eliminates bearing pressure 


We have shipped 46,593 Aviation Crankshafts to January 6, 1919 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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Aircr AFT METAL Parts 


DEPENDABLE SERVICE 
QUANTITY- PRODUCTION 


Our plant at Erie—the largest of its kind—specializes on AIRCRAFT 
BOLTS, NUTS and CLEVIS PINS conforming to Government 
Specifications. 

A product as near 100% perfect in quality and machine practice as the 
human element will permit. 

Please request our New York Office to send you copy of our catalogue. 


ERIE SPECIALTY COMPANY, 
& West 40 St., New York City 


Main Plant Erie,Pa. 
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STANDARD Mail Plane! 
That the postal planes built by “STANDARD” 


have carried the air mail uninterruptedly 
through all kinds of weather is another dem- 
onstration of “STANDARD” superiority. 











Member of Manufacturers’ 
Aircraft Association, Inc. 
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JUST OFF THE PRESS 





Aeronautical Engineering and Airplane Design 


By LIEUTENANT ALEXANDER KLEMIN 


Air Service, Aircraft Production, U. 8S. A 
Research Department, 
entering military service 
Technology ind Technical Editor of Aviation 


chusetts Institute of 


Airplane 
in the Department of Aeronautics 


and Aeronautical Engineerirg. 


Part 1. Aerodynamical Theory and Data 


Modern Aerodynamical Laboratories 

Elements of Aerodynamical Theory 

Sustention and Resistance of Wing Surfaces 
Comparison of Standard Wing Sections 

Variations in Profile and Plan Form of Wing Sections 
Study of Pressure Distribution 

Biplane Combinations 

Triplane Combinations—Uses of Negative Tail Surfaces 
Resistance of Various Airplane Parts 

Resistance and Comparative Merits of Airplane Struts 
Resistance and Performance 

Resistance Computations—Preliminary Wing Selections 


Pisce a Jol] 


in Charge Aeronautical 
Engineering Department Until 


Massa- 
In two parts 


Part 2. Airplane Design 

Classification of Main Data for Modern Airplanes; Unarmed Land 
Reconnaissance Machines; Land Training Machines 

Land Pursuit Machine; Land Gun-Carrying Machine; Twin-Engined 
All-round Machine 

Estimate of Weight Distribution 

Engine and Radiator Data 

Materials in Airplane Construction 

Worst Dynamic Loads; Factors of Safety 

Preliminary Design of Secondary Training Machine 

General Principles of Chassis Design 

Type Sketches of Secondary Training Machine—General Principles of 
Body Design 

Wing Structure Analysis for Biplanes 

Notes on Aerial Propellers 


‘d, in the United States, $5.00 Net 


THE GARDNER-MOFFAT COMPANY, Inc., Publishers 
120 West 32d Street, New York City 
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Earnest Consideration Given to 
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OF PROPELLERS AND PONTOONS 


United States Navy Contractors 


Vilitary and Commercial Production 


PROMPT DELIVERIES 


It pays to be fussy 
about your pencil 


A pencil is so important in your work that it 
pays to insist upon one that is not only good, but 
absolutely uniform in grading. The fussier you 
are, the more you will appreciate 


ELDoRADO 


We are fussy about it ourselves. 
Hs be not only firm and hard but also easy-writing and 
gritless. 
and responsive but unusually strong as well. 
assure you absolute uniformity of every grade. 

The Eldorado is made in 17 degrees, from 9H (hardest) 
to 6B (softest). 
every kind of work. 


JOSEPH DIXON CRUCIBLE COMPANY 





the master drawing pencil” 


We insist that the 


We make sure that the Bs are not only soft 
And we 


Among them is a pencil best suited to 


Write us on your letter head for free full- 
length samples of your favorite degrees. 
Please include your dealer’s name. 


Established 1827 
Jersey City, N. J. 
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Let Us Quote 
You On 


“SPECIAL” PARTS 


We want you to know that one of 
the largest departments of our busi- 
ness is devoted to the making of all 
manner of special parts for manu- 
facturers. 


Screw Machine and Lathe Work; 
Die and Sand Castings; Drawn or 
Stamped Parts; Forgings; Spun Brass 
Flanges, Ferrules, etc.; Wood Turn- 
ings, etc., ete. 


Why not send us samples and 
specifications of your next require- 
ments and we'll try to make it worth 
your while. 


HAMMACHER, 
SCHLEMMER & CO. 


HARDWARE, TOOLS AND FACTORY SUPPLIES 
New York, Since 1848 4th Ave. & 13th St. 
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“DALTON SIX’ 


METAL WORKING 
LAT Hi) E 
Actual Swing 7 “Inches 


MODEL TYPE “5-4” 














No. 2B PLAIN MILLER 


Single Pulley Drive 
12 changes to spindle speeds No. 9 taper in spindle. 
6 changes to each spindle speed Table 8} x 37” 
Hardened machine steel gears throughout insure 
maximum driving com at all speeds. 
We also build Universal Millers, Dividing Heads, 
Vertical Attachments and Vises. 


Write for Circular 


THE FOX MACHINE COMPANY 
1810 W. Gavson St., Jackson, Mich. DALTON MANUFACTURING CORPORATION 


Formerly of Grand Rapids, Mich. NEW YORK U.S.A. CABLE ADDRESS“ALEDAL’ NEW YORK 























Aluminum Company of America 


General Sales Office, 2400 Oliver Building 
PITTSBURGH, PA. 


Producers of Aluminum 





Vanufacturers of 


Electrical Conductors 
for Industrial. Railway and Commer- 


cial Power Distribution 


also 
Ingot, Sheet, Tubing, Rod, Rivets, 
Moulding, Extruded Shapes 


also 


Litot Aluminum Solders and Flux 


AJAX Auto and Aero Sheet Metal Company 
CANADA Manufacturers and designers of 


Northern Aluminum Co., Ltd., Toronto AERO RADIATORS INTAKE 
and EXHAUST PIPES 


ENGLAND yy WY YWEVER. 245 Weert Vifty-fifth Street, New York 


Northern Aluminium Co., Ltd., London 


LATIN AMERICA 
Aluminum Co. of South America, Pittsburgh, 























January 15, 1919 








AVIATION 














EZ 


Type C-20 
Propeller 
Boring 
Machine 


A recently per- 
fected machine for 
automatically boring 
the necessary holes in 





the modern aeroplane 
propeller hub in one 
operation. Extremely durable, compact, and effi- 
cient. Does absolutely accurate and uniform work. 
Specially designed so that no oil can get on and 
injure the stock. Either belt or direct motor drive. 


Send today for complete details 


PB. Yates Machine Co. 


BELOIT. WISCONSIN, U.S.A. 











ROME 
AERONAUTICAL 
RADIATORS 


Developed from years of experience in 
building all types of radiators. 


They possess every feature and qualifi- 
cation necessary for a high grade 


product. 


STRONG 
EFFICIENT 
DURABLE 


Used on the best American flying machines. 


Our engineering department is at your 
service. 


Rome - Turney Radiator Company 
Rome, N. Y., U. S. A. 














Elastic Aviation Cord 
For Shock Absorbers on Airplanes 





We originated and have developed 
this special heavy elastic cord for air- 
plane shock absorbers. 

We are the largest manufacturers 
in the world of Heavy Dlastic Cord 
and owing to our factory capacity we 
can make prompt deliveries. 


Samples on request 


J. W. WOOD ELASTIC WEB CO. 


FACTORY: STOUGHTON, 1-488. 


OFFICES 
45 Mast 17TH STeper. ....+-+-+ es Naw Yore 
a, er ee . «5 6 © ec lee CHICAGO 
82 Or. Perm: STREET. . .... - MONTREAL, CANADA 

















FUEL LEVEL 
GAGES 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 





Other types of gages 
in large quantities 
are “doing their 
bit” as part of the 
equipment of Eng- 
lish Government 
Warplanes. 

















SPECIAL TYPES DESIGNED 
FOR YOUR ESPECIAL NEEDS. 


BOSTON AUTO GAGE CO. 


8 WALTHAM STREET, BOSTON, MASS. 




































King Sewing Machine 
Company 
BUFFALO, N. Y. 


Large producers of screw ma- 
chine products, especially aero- 
plane bolts, nuts, clevis pins, 
clevises and universal joints. 


of Ajir- 


Government 


Contractors to Bureau 
craft Production. 
specifications and inspection. 


We solicit your inquiries. 
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You can dispense with the 
preliminary block test— 


by finding the R.P.M. of airplane motors, 
prior to the final tachometer rating, with a 


Needor 


SPEED COUNTER 








Simply hold the Veeder against revolving propeller shaft; apply 
slight pressure the moment you start timing; release pressure when 
minute is up. Clutch starts or stops recording mechanism in- 
stantly, giving accurate readings without use of stop-watch. 
Price, $3.00. 


Veeder Counters for recording the production of machines 
are standard for all industrial purposes. Write for booklet. 


The Veeder Mfg. Co. 


56 Sargeant St., Hartford, Conn. 


















TURNBUCKLES 


of the 


Highest Quality 


to Meet the Most 
Exact Requirements 


Standard Turnbuckle Company 


CORRY, PA. 


New York Office: Woolworth Building 
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We Maxe Screw Heao ne Ano Rivers For Every Purrose. ' 
EYELETS, HOOKS, GROMMETS ano WASHERS ror SHOES, 
SHELTER TENTS, CORSETS, LEGGINS, MAIL BAGS. 
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SPECIAL 
To 
ORDER 


BROOKLYN, NEW-YORK 











Titeflex 


armored all-metal 
gasoline and oil feed 
lines, interlocked tub- 
ing for hot air stoves, 
and interlocked tub- 
ing conduits for elec- 
trical wiring, are 
excellent assurance of 
reliability and _ free- 
dom from mainte- 
nance troubles. 





EQUIPPED WITH Let us quote. 


Tife TITEFLEX, METAL 


Os 
CORPORATION 
G US PAT OFF 


Badger Avenue and 
Runyon Street 


Newark, N. J. 








Tycos 


Aviation 
Barometer 


Made in U. S. A. 


Write for 
Information 


Znylor /nstrument Companies 


Rochester, N. Y. 
U. S. A. 


For over siety 

years makers of 

scientific instru- 
ments of 
superiority 
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“Airplane Propellers” 


The first complete book in catalogue 
form ever published in the world 





It describes over three hundred airplane propellers of the most 
practical types and twenty helicopter propellers; also contains 
laboratory experiments on helicopter propellers and much useful 
data on general a'r dynamics. 


Price $1.50 Prepaid 


JACUZZI BROTHERS 


2034 San Pablo Avenue Berkeley, Calif. 





The Goggles 
for Aviators with 
Non-Shatterable 

Lenses 


Adopted by the U. SB. 
Army and standardized 
by the U. S. Navy. 
Write for Booklet and 
free test pieces of RE- 
SISTAL glass. 

To Dealers: Send for 
our co-operative selling 
plans. 


Mfg. only by 


STRAUSS & BUEGELEISEN 
438 BROADWAY . : NEW YORK CITY 























BAKELITE 


REG. U. S. PAT. OFF. 
The Premier Moulded Insulation 





We maintain a research labora- 
tory for the working out of new 
applications, including those 
pertaining to flying machines. 
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Flottorp Manufacturing Co. 


AIRCRAFT PROPELLERS 
Established 1912 





4611 West 12th Street 


213 Lyon Street 


Chicago, Ill. 
Grand Rapids, Mich. 








Contractors to United States Government 
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SEAMLESS STEEL TUBING 





Js 


























Prompt Mill 
Deliveries 


Large Stock on 
Hand 





COLD DRAWN SHAFTING AND SCREW STEEL 
Eastern Distributor: BORDENTOWN STEEL & TUBE CORP. 


JULIUS BLUM & COMPANY 510-512 West 24th Street, New York, N. Y, 


Branches: Boston, Chicago, Philadelphia 











FOXBORO F 
QUALITY INSTRUMENTS FOR AIRPLANES 


Airspeed Indicator or Buoyancy Meter Indicating Dial Type Thermometer 
Gasoline Level Indicator for circulating oil and water 
OIL PRESSURE GAUGE AIR PRESSURE GAUGE 


The Foxboro line also includes many different types of indicating and recording 
gauges and thermometers designed for all sorts of conditions and purposes. 


THE FOXBORO CO., Inc., FOXBORO, MASS., U.S.A. 


New Yorx CHICAGO PITTsBURGH PHILADELPHIA Sr. Louis | 
San FRANCISCO BrmMINGHAM, ALABAMA Peacock Bros., MONTREAL | : 























































LUMBER TESTER. Determine the moisture con- z 
cont of lumber when buying, before drying, and after ——— 
rying. 
ELECTRIC HOT PLATE AND OVEN. Can be AIRCRAFT WIRE 
operated on any circuit. Dry your test pieces con- 
beta = a STRAND AND CORD, THIMBLE 
LINNODEIK. Wet and dry bulb thermometer for AND FERAL SS 
determining temperatures and humidity inside of kiln. 
RECORDING THERMOMETER. The _ watch- 
man’s clock of the dry kiln. Makes a continuous JOHN A. ROEBLING’S SONS 
record of the kiln temperatures. COMPANY | 
Interesting and instructive articles on kiln operating TR 
and lumber testing will be sent on application. ENTON, NEW JERSEY | 
GRAND RAPIDS VENEER WORKS 
Grand Rapids, Mich. Seattle, Wash. ( 
atime 
UNITED 
rm ~ 
AIRCRAFT ENGINEERING 
Specialists in Heat- 
Fifty-two Vanderbilt Avenue Treating Vanadiums 
NEW YORK New York Wire @& Spring Company 
586 Washington Street, New York 
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Berling Magneto 


, _ insures a hot,fat 
You will find that this indispen- 


sable instrumen — ark at re | n 
pbs onl Problem Worth more Pp DS it F » u de | 


pertaining to the making, using Does more 
and designing ofair planes. Invaluable for calculating the 


CHARACTERISTICS of any airplane. All the long, difficult, intricate 
problems in mathematics are worked out for you on this clever, little 


hi il 
Mechanical Consulting Engineer jor oti 
pocket. Our proposition is a fair one. This Calculator will be 


for a thorough 

Yy trial. Use it 

Sent FREE for 5 Da $ for 5 days and 

if it is satisfactory send us $5, or re-mail it to us, This free offer holds good for 

a limited time only, and is made simply to introduce the instrument and make 
_ it prove its worth. To be sure of getting one SEND FOR IT TODAY. 


The Airplane Calculator Co., Dept. 19°1, 538 8S. Dearborn St., Chicago 
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TOILE 
PLANE CALCULATOR 
FOR 5 
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. L\ 7 CARBURETOR 
F or Airplanes FAVERY Liberty Aircraft 
Engine built is equipped 
1 with Zenith Liberty Carbure- 
4 : —* cana ’ tors—the reason is clear to 
Lightweight — Strength — Quality ae 908 
Zenith Carburetor Co. 
ew Yor' Chicago 
THE G & O MFG. CO., New Haven, Conn. 
= JACUZZI BROTHERS 
2034 San Pablo Ave., Berkeley, Cal., U. S. A. 
ES 
Propellers of every description for Airplanes, Diri- 
gible Balloons, Helicopters, Ice Sleds, etc., for any 
type of motor, including Motorcycle Motors, Ford 
Motors, Curtiss, Hall-Scott, Hispano-Suiza, Liberty 
Twelves, etc. 
Get our prices before ordering. Highest ‘i WerasiissaD 1910 re 
. . : Vi e 
efficiency guaranteed * Gostinctere to Caled tabs Goverment.” 





























AEROPLANE MOTORS WPrEMANNGKEVY! 


NEW JERSEY. 


/ Rp 










are correctly designed with the highest 
quality materials and workmanship, 
Write for catalog of 6 and 12 cylinder models. 


WISCONSIN MOTOR MFG. CO. 


Station A. Dept. 338. Milwaukee, Wis., U. S. A. 
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Recharges Itself in 30 Seconds 


A noteworthy feature of this compressed air starter is 
that it replenishes its energy in less time than any other 


starting system in existence. 
The 


** Perfect Starter’’ 


No alteration in motor or other 
gear reduction is needed for 
attachment. When the starter 
is not in use, the motor is left en- 
tirely free. Interference is impos- 
sible. “Model D” for 150 H.P. en- 
gines weighs 55 lbs., and “ Model 
C” for 250 H.P. engines, 65 Ibs. 
Tested and approved by U. S. and 
Foreign Governments. 


Send for Free Booklet 
THE MOTOR-COMPRESSOR CO., Newark, N. J., U.S.A. 


B. RUSSELL SHAW 


AERONAUTICAL ENGINEER 


32 East 23rd Street New York City 


COMPLETE 
AERONAUTICAL CONSULTING 
SERVICE 


Offering an exceptionally complete and comprehensive 
service in all aeronautical problems. 


In charge of the testing of all types of Foreign and 
Domestic airplanes for the U. S. Government during the 
War. 

Why not obtain the benefit of our ten years’ experience? 


Send us your problems 














This Mark 


Guarantees 





not workmanship alone but unequaled safety and performance 
as well. Since Oct. 1, 1918, the Paragon Trade-Mark has been 
affixed only to actual PARAGON designs, made or approved by 
Spencer Weath. Our mammoth new plant and equipment 
costing over $300,000 built by Paragon enterprise and on Para 
gon merit tells the rest of the story. 


PARAGON Propellers fly the world over 
AMERICAN PROPELLER & MFG. CO. 


Baltimore, Maryland, U. S. A. 








DOEHLER 


BABBITT-LINED BRONZE 


BEARINGS 


have been used for years with the utmost suc- 
cess by the leading motor manufacturers 
in the automobile and airplane industries. 


DOEHLER DIE-CASTING Co. 
lll 
TOLEDO.OHIO. NEWARK. N.J. 


Aleo Die-Cast Babbitt Bearings, Die-Castings in 
Brase & Bronss Aluminum and White Metal Alloys 














CAPITAL JIGS 
INTERNAL 


criner STAMPINGS pies 


E realize in air or at sea there should be so 

faulty material. All machine parts must be 

made right and perform their functions properly, 
hence we have equipped our new plant to turn out work 
of the highest quality. We offer our facilities to you 
and trust we may be of service. 


Will you give us a trial? 


LANSING STAMPING & TOOL CO. 


LANSING, MICHIGAN 











For Your Flying 
< Boats Use 














Send for Booklets— 


‘*Marine Glue, 
What to Use and 
How to Use It.” 
** How to Make 
Your Boat 
Leakproof.” 
‘*Seaplane Float 
Construction.” 
L. W. Ferdinand & Co, 


152 Kneeland Street 
Boston, Mass., U.S. A. 









































FLYING SCHOOL 


Primary and advanced courses in flying using JN4D Curtiss 
equipment Students may arrange for as much solo work as 
they desire after securing pilot’s license, 


Excellent Winter Weather 
Tuition has been reduced so that the complete course including 
Aerodynamics, Motor Mechanics, Wireless Telegraphy and four 
hundred and fifty minutes actual flying costs but $450. 

Billy Parker, Chief Instructor 

Write for free illustrated folder 


DEWEY AIRPLANE COMPANY, INC. 
Dewey, Okla. 


Vanufacturers of sport, military and commercial airplanes 
































The quickest, strongest, 
most efficient —_ -— 
conomical crankcase Tf 
an the market, ABSOLUTELY 
GUARANTEED TO BRAZE BROK- 
EN ALUMINUM PARTS IN SUCH A 
MANNER AS TO MAKE THE BRAZED 
PORTION ABSOLUTELY BREAK- 
PROOF. Does not require intense fusing 
heat, thus saving texture of metal. 
Write for full details 
ALUMINUM BRAZING SOLDER CO. 
Montgomery Bidg., 
Chester, Pa., U. 8. A. 


LUMINUM BRAZING— 
nn { eam po o fon ae 
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PRATT & LAMBERT 
AIRPLANE VARNISHES 


ROPER results in airplane finishing 
depend not only upon a correctly 
proportioned mixture, but also upon 
the proper incorporation of the ingredi- 
ents with the whole —the study and care 
of experts, accustomed to the manufac- 
ture of finishes for airplane requirements. 
All this adds slightly to the cost per gallon, 
but lowers the cost of finishing, per plane. 


We are manufacturers of air-drying and baking varnishes, enamels 
and finishes for brushing, spraying and dipping, for all aircraft purposes, 
including the following: 


Impermalin a waterproof varnish for wood and fabri 
Anti-Actinic Wing Enamel, a//cofors Navy Pontoon Enamel, a// colors 
Liquid Wood Filler Metal Fittings Lacquer 
Propeller Varnish Insignia Coatings 


PRATT & LAMBERT-IwNc. 
Pioneers in the Manufacture of Airplane Finishes 
134 TONAWANDA STREET 
BUFFALO, N. Y. 
FACTORIES 
NEW YORK BUFFALO CHICAGO 
BRIDGEBURG, ONTARIO 
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CRANKSHAFTS 


AIRPLANE, AUTOMOBILE, TRUCK AND TRACTOR MOTORS 
CAREFULLY FORGED 


January 15, 1919 



























PROPERLY HEAT TREATED 


AND 


ACCURATELY MACHINED 





TO YOUR BLUE PRINTS AND SPECIFICATIONS 








» WE JALSO SPECIALIZE IN THE FORGING OF 


AXLES 


BOTH LIGHT AND HEAVY 


CAMSHAFTS, CONNECTING RODS, CONTROL LEVERS, 
GEARS, CLUTCH DRUMS AND FORKS, ETC. 
UPSET FORGINGS 


DRIVE SHAFTS, WHEEL HUBS, COUNTER WEIGHTS, ETC. 
SEND US YOUR INQUIRIES 


ANDERSON FORGE AND MACHINE CO. 


DETROIT, MICHIGAN 
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train load of Americar nes to arrive Assembling the first Fuselage 
re’-All D.H.4s from our plant. May,13,1918 May, 16, 1918 




















Bas > 4 
: i a esti aceenmail 
Above train load of our Planes, after Captain Osborn about to a first Plane 


unloading in France. May 17,19 


Manulacturers tor the United States Government 


She Dayton Wright Airplane Co. 


DAY TON, OHIO. 
“tne Birthplace of the Airplane” 
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